
 

   

 

i 

Ida Helotie 

TRADITIONAL FOOD SYSTEM, SELF-

RATED HEALTH, AND MENTAL 

WELLNESS IN GREENLAND 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Faculty of Social Sciences 
Master’s Thesis 

June 2021 



   

 

   

 

ABSTRACT 

 
Ida Helotie: Traditional Food System, Self-Rated Health, and Mental Wellness in Greenland 

Master's Thesis 

Tampere University 

Public and Global Health 

June 2021 

 

 

 

 

The Arctic is undergoing sociocultural and environmental changes that are threatening the traditional food 

systems of local communities. Importantly, those systems are in the heart of Indigenous cultures 

contributing to the health and well-being of communities and individuals. Simultaneously, traditional food 

of northern Indigenous peoples is associated with health concerns related to the accumulation of 

contaminants and unfavourable nutritional profile. 

Previous research has primarily focused on the objective indicators of health in relation to traditional 

food systems of Greenland, whereas much less is known about the effects on subjective health and well-

being. In turn, this thesis focuses on the local peoples’ own perspectives concerning their traditional food 

system and builds on the existing knowledge and providing an additional viewpoint on the topic. The overall 

aim of this thesis is to characterise the contemporary role of the traditional food system and related changes, 

and examine the relationship between the traditional food system, self-rated health, and mental wellness 

among the local people within one community in Greenland. 

The data were collected as part of an international, multidisciplinary research project Nunataryuk in a 

form of a survey, from west coast of Greenland. A total of 100 adults participated in the study. The survey 

included questions related to subsistence activities, use of traditional food, their importance, and related 

changes observed in the community. Also, the survey provided information on the aspects of subjective 

health and mental wellness. The data were analysed using mainly quantitative methods, including 

crosstabulation and logistic regression.  

The results of this thesis suggest traditional food system to still have an important role in the community 

where the level of traditional food consumption and reliance on subsistence activities remain high 

regardless of the ongoing sociocultural and environmental changes. Additionally, the traditional food 

system seems to contribute to the self-rated health and mental wellness of the local people. Neither the 

concerns over potential health risks nor the potential benefits related to traditional food consumption did 

come out in the results of this study. However, the subsistence activities and related changes had clearer, 

somewhat contradictory, impact on the subjective health and mental wellness. Hunting and fishing seemed 

to be beneficial in terms of mental wellness, whereas gathering was associated with lower self-rated health. 

In turn, a decrease in the number of berries and mushrooms was negatively associated with mental wellness. 

This study provides insight of the local peoples’ own perspectives regarding the role of traditional food 

system and its impacts on their health and mental wellness. Further research is needed to gain deeper 

understanding on the matter. Moreover, these perspectives should be included in the policymaking 

concerning traditional food systems and related changes.   

 

 

Key words: traditional food system, Indigenous people, self-rated health, mental wellness, subsistence 

activities, traditional food, environmental contamination, dietary transition, Greenland 

 

 

The originality of this thesis has been checked using the Turnitin OriginalityCheck service. 



   

 

   

 

 

CONTENTS 
 

1. INTRODUCTION ......................................................................................................................... 1 

2. LITERATURE REVIEW ................................................................................................................. 4 

2.1 Changing Arctic .................................................................................................................. 5 

2.2 Arctic One Health and the Indigenous worldview ............................................................. 6 

2.3 Health and mental wellness of Indigenous peoples in Arctic research ............................. 7 

2.4 Traditional food systems of Indigenous peoples ............................................................. 10 

2.5 Greenland and traditional food systems.......................................................................... 11 

2.6 Health effects associated with the traditional food systems in Greenland ..................... 13 

2.6.1 Environmental contamination .................................................................................... 13 

2.6.2 Dietary composition and nutrients............................................................................. 19 

2.6.3 Microbiological profile................................................................................................ 22 

2.6.4 Genetic adaptation to diet ......................................................................................... 23 

2.6.5 Sociocultural importance ........................................................................................... 24 

2.6.6 Physical activity .......................................................................................................... 25 

2.7 Ongoing changes influencing the traditional food systems in Greenland ....................... 27 

2.7.1 Sociocultural changes and related challenges ........................................................... 27 

2.7.2 Environmental changes, adaptation, and empowerment ......................................... 29 

2.8 Summary: the interlinkages between traditional food systems and health .................... 32 

3. RESEARCH AIM AND QUESTIONS ............................................................................................ 35 

4. METHODOLOGY ...................................................................................................................... 36 

4.1 Study population .............................................................................................................. 36 

4.2 Data collection ................................................................................................................. 36 

4.3 Study variables ................................................................................................................. 38 

4.3.1 Traditional food system .............................................................................................. 39 

4.3.2 Self-rated health and measures of mental wellness .................................................. 40 

4.3.3 Background variables ................................................................................................. 41 

4.4 Data analyses ................................................................................................................... 41 

4.4.1 Statistical methods ..................................................................................................... 41 

4.4.2 Content analysis ......................................................................................................... 43 

4.5 Ethical considerations ...................................................................................................... 44 

5. RESULTS ................................................................................................................................... 46 

5.1 Study participant characteristics ...................................................................................... 46 

5.2 The role of traditional food systems in the community .................................................. 47 



   

 

   

 

5.2.1 Food usage.................................................................................................................. 47 

5.2.2 Food acquisition ......................................................................................................... 48 

5.2.3 Related changes ......................................................................................................... 50 

5.3 Traditional food system and measures of health and mental wellness .......................... 51 

5.3.1 Self-rated health and mental wellness in the community ......................................... 51 

5.3.2 Associations between traditional food system, self-rated health, and mental wellness

 ............................................................................................................................................. 52 

6. DISCUSSION ............................................................................................................................. 56 

6.1 The main results of the study ........................................................................................... 56 

6.2 The role of traditional food system in the community ........................................................... 56 

6.3 Traditional food system, self-rated health, and mental wellness .................................... 58 

6.4 Strengths and limitations ................................................................................................. 61 

6.5 Recommendations .............................................................................................................. 63 

7. CONCLUSIONS ......................................................................................................................... 66 

REFERENCES ................................................................................................................................ 68 

APPENDICES ................................................................................................................................ 84 

 

  



   

 

   

 

ABBREVIATIONS 

 

AMAP   Arctic Monitoring and Assessment Program 

CVD   Cardiovascular disease 

DDE   Dichlorodiphenyldichloroethylene 

FAO   Food and Agriculture Organization 

OCPs   Organochlorine pesticides 

OECD  Organisation for Economic Co-operation and 

Development 

PCBs   Polychlorinated Biphenyls 

PFAS   Per- and polyfluoroalkyl substances 

POPs   Persistent organic pollutants 

PUFAs   Polyunsaturated fatty acids  

SDWG   Sustainable Development Working Group 

SLiCA   Survey of Living Conditions in the Arctic 

SRH   Self-rated health 

UNEP   United Nations Environment Programme 

WHO   World Health Organization 

  



   

 

1 

 

1. INTRODUCTION 

 

The Arctic is undergoing various changes and facing unprecedented challenges, including 

environmental threats resulting from warming of the climate and environmental 

contamination (Arctic Monitoring and Assessment Program [AMAP], 2017b, 2019) as 

well as sociocultural changes further shaping the epidemiological profile of communities 

with Indigenous and non-Indigenous residents (Kuhnlein et al., 2013; AMAP, 2018b), 

henceforth referred to as “local” communities. The term “Indigenous” is capitalised 

throughout this thesis as a sign of respect and recognition as well as to be consistent with 

other larger global community of specific demographics, for example, Europeans, 

whereas “Indigenous peoples” is used to refer to separate Indigenous populations (JHR, 

2017; UBC, 2021).  

 

The environmental and sociocultural changes have a major impact on the lives of the 

Indigenous people around the Arctic (Berner et al., 2015) in accordance with the One 

Health approach and holistic Indigenous worldview, which both acknowledge the 

interconnectedness of the health of the environment, wildlife, and people (Gibbs, 2014; 

Hueffer et al., 2019). Indeed, traditional food systems encompassing aspects such as 

subsistence activities, nutrition, food and water security, social relations, cultural 

importance, and connection with nature, are in the heart of Indigenous cultures and 

contribute to the health and well-being of Indigenous communities and individuals 

(Kuhnlein et al. 2009; Kuhnlein et al., 2013), and are threatened by the ongoing changes 

and related challenges faced around the Arctic (Berner et al., 2015). 

 

Additionally, traditional food of northern Indigenous peoples contains numerous 

contaminants, including persistent organic pollutants (POPs) and heavy metals, especially 

mercury (AMAP, 2018a). The accumulation of these contaminants in the Arctic is a 

major concern in relation to the health and well-being of the wildlife as well as the local 

communities, especially the Indigenous people, also in Greenland (Kuhnlein et al., 2013; 

AMAP, 2015; Weihe, Debes, et al., 2016; AMAP, 2018a). Moreover, the traditional 

Greenlandic diet relies heavily on fat and protein with very restricted use of fresh fruits 

and vegetables and therefore, is different from the current dietary recommendations of a 

healthy diet provided by WHO (2020). However, traditional food systems have also 
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substantial economic, cultural, nutritious, social, and health benefits (Kuhlein et al., 2009; 

Kuhnlein et al., 2013; AMAP, 2017a). This paradox of simultaneous health risks and 

benefits associated with the use of traditional food of Indigenous people in the Arctic is 

referred to as the “Arctic dilemma” (AMAP, 2015, p. 111).  Importantly, 

previous research has indicated differences in the levels of contamination, human 

exposure to contaminants, and related adverse health effects in the Arctic region (see for 

example, AMAP 2015, 2018b).  

 

Extensive body of research (see for example, AMAP, 2015; Weihe, Debes, et al., 2016; 

AMAP, 2018a, 2018b) explores possible adverse health effects of contaminants and 

unfavourable nutritional profile of the traditional diet of Indigenous peoples in the Arctic. 

Moreover, the possible beneficial health effects associated with the traditional food 

systems are also well established (Kuhnlein et al., 2013). However, much less is known 

about the Indigenous peoples’ own perspectives in relation to their traditional food 

systems and possible health risks and benefits associated. This thesis aims to explore the 

contemporary role of traditional food system in one community in Disko Bay region in 

Greenland and, moreover, to examine the relationship between different aspects of 

traditional food system, related changes, and subjective health and mental wellness 

among the local people in Greenland. The term “local people” is used in the context of 

this study as no information on the ethnicity of the respondents was gathered and thus, 

the study population may include both Indigenous and non-Indigenous people residing in 

that particular community. The data were collected as a part of an international research 

project Nunataryuk in a form of a survey, from a town on the west coast of Greenland. A 

total of 100 adult local people participated in the study. The survey included questions 

related to subsistence activities, use of traditional food, their importance in the 

community, and observed changes in relation to the traditional food 

systems. Additionally, the survey provides information on the aspects of subjective 

health and mental wellness that encompasses subjective well-being, satisfaction with life, 

quality of life, and feelings of empowerment.  

 

The results of this thesis provide information on the contemporary role of traditional food 

system and strengthen the understanding of its importance in a rural community 

undergoing sociocultural transitions and environmental changes. Moreover, the results 
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add new insight on the association between the traditional food system and self-rated 

health (SRH) and mental wellness in the community; a perspective often lacking from the 

existing research tackling the conflicting evidence on traditional food systems in 

Greenland.     
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2. LITERATURE REVIEW 

 

This literature review consists of two major parts: first, an overview of essential concepts 

and theories relevant to the topic, without strict search limitations (chapters 2.1 to 2.5), 

and second, more in-depth analysis of recent research focusing on the health implications 

of traditional food system in Greenland (chapters 2.6 to 2.8). The literature searches 

concerning the latter focused on identifying studies measuring health outcomes in relation 

to traditional food systems in Greenland by using search terms “food, nutrition or diet”, 

“subsistence activities, fishing, hunting, gathering or wild harvesting”, “Inuit or 

Indigenous peoples”, and “health or well-being” with regional limitations to Greenland, 

excluding articles published prior to 2010. The screening process is illustrated in Figure 

1 below.  

 

Figure 1. Modified PRISMA flow diagram of literature review process of studies measuring health 

outcomes in relation to traditional food systems in Greenland. 

 

 

 

After, the remaining 48 articles were categorised according to their focus and divided into 

themes identified in the literature in relation to traditional food systems and health in 

Greenland. These categories are discussed in detail later. Furthermore, reviews, reports, 

and older but significant studies were used throughout the literature review to provide 

additional information and provide perspective as well as in case of lack of more recent 

studies or studies, specifically in Greenland.    
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2.1 Changing Arctic 

 

The Arctic as an environment plays an important role in terms of traditional food systems, 

health, and well-being of the Indigenous people living around it and consequently, the 

changes impacting the environment must be acknowledged and understood. 

Environmentally, the Arctic is a sensitive area; as described by Emmerson and Lahn 

(2012), “relatively simple ecosystem structures and short growing seasons limit the 

resilience of the natural environment and make environmental recovery harder to 

achieve” (p. 38). Therefore, damage to the Arctic environment is likely to have long 

lasting impacts and re-establishment is challenging (Emmerson & Lahn, 2012). 

Simultaneously, the Artic is undergoing various changes, including environmental 

changes resulting from warming of the climate (AMAP, 2017b, 2019) as well as 

sociocultural changes shaping the epidemiological profile of local communities 

(Kuhnlein et al., 2013; AMAP, 2018b).  

 

The environmental changes, influencing the lives and traditional food systems of the 

Indigenous people around the Arctic, are often connected to climate change. Certainty 

concerning globally rising temperatures associated with climate change exists and 

alarmingly, the warming is occurring twice as fast in the Arctic regions compared to the 

global average (AMAP, 2017b). In fact, temperatures have risen 0.6 °C decennially over 

the last 30 years in high latitudes (Schuur et al., 2015, p. 171). Rising air, surface, and 

ocean temperatures related to climate change are in turn associated with decline in sea 

ice, decrease in the area duration of snow cover, loss of land-based ice, ocean 

acidification, more frequent extreme weather conditions, and thawing of permafrost. All 

of which will have impacts at local and global levels; stress and disruptions of Arctic 

ecosystems as well as human settlements and infrastructure, loss of biodiversity, costal 

erosion, alterations in the Arctic water cycle, changes in the carbon storage and emissions, 

and contributions to sea-level rise will all have further consequences characterised with 

great uncertainty. (AMAP, 2017b, 2019.) These environmental changes have also major 

impact on the lives of the Indigenous and local people in the face of unprecedented 

challenges that threaten the traditional lifestyles, food and water security, and overall 

sustainability, especially, of small, rural communities around the Arctic (Berner et al., 

2015, p. 127). The pressing challenges highlight the importance of adaptation and 
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resilience of those communities and the individuals residing them. They also call for a 

more holistic approach to acknowledge and appreciate the interdependent relationship 

between people and the environment.  

 

2.2 Arctic One Health and the Indigenous worldview 

 

One Health serves as an approach acknowledging the interconnectedness of people, 

animals, plants, and the environment, and the need for multi- and cross-disciplinary 

collaboration in order to address the challenges of the world today. Although definitions 

of One Health may vary and are continuously evolving (Gibbs, 2014), in the essence of 

the concept remains a holistic approach to health, a humble recognition of disciplinary 

limitations calling for collaboration, and the understanding of humans as an inseparable 

part of the ecosystem influencing the welfare of one another. The One Health 

Commission (2020) defines One Health as:  

 

a collaborative, multisectoral, and trans-disciplinary approach – working 

at local, regional, national, and global levels to achieve optimal health and 

well-being outcomes recognizing the interconnections between people, 

animals, plants, and their shared environment (para. 1). 

 

Importantly, One Health approach also acknowledges the complexity of health and has 

adapted the definition by WHO (1948) describing health as “a state of complete physical, 

mental, and social well-being and not merely the absence of disease or infirmity” (Gibbs, 

2014). Thus, the determinants of health expand beyond biomedical focus, including 

personal, cultural, social, spiritual, economic, and environmental factors. Therefore, the 

importance of personal experiences is acknowledged and valued along with objective 

measures of and indicators for health and well-being. 

 

One Health approach has been discussed (Hueffer et al., 2019; Ruscio et al., 2015) and 

implemented (Abass et al., 2019; SDWG, 2020) also in the Arctic context. Sustainable 

Development Working Group (SDWG) of the Arctic Council has adapted the concept of 

One Health to strengthen the circumpolar resilience; the project “One Arctic, One Health” 

is operational for the sixth year aiming to build multidisciplinary collaboration and 
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enhance communication with the local communities to increase understanding of climate 

change vulnerabilities and impacts on the health and well-being of people, animals, and 

the environment (SDWG, 2020). Applying One Health in the Arctic context is not only 

useful but also seems natural; the interdependent relationship between human, animal, 

and environmental health corresponds with the holistic worldview of many northern 

Indigenous cultures (Hueffer et al., 2019, p. 2). 

 

The Indigenous perspectives on health and well-being have recognised the holistic nature 

of individual health, “self” combined with the importance of “the community” and “the 

land”, including the environment and wildlife (Yadeun-Antuñano, 2019). Indeed, the 

Indigenous worldview and understanding of health and well-being has applied ancient 

knowledge, understanding, and insight of the physical, mental, and spiritual aspects of 

well-being and the interconnectedness of people, animals, plants, and the environment 

that have only relatively recently been recognised also in Western science and discussed 

in terms of, for example, One Health. In accordance with the One Health approach’s 

holistic take on health, in respect to the Indigenous worldview, this thesis defines health 

holistically encompassing physical, mental, and spiritual aspects.  

   

2.3 Health and mental wellness of Indigenous peoples in Arctic research 

 

As health and well-being can be approached and defined in countless of different ways, 

the indicators and measures used in research vary extensively. Some indicators used in 

Arctic research in relation to human health, well-being, and development include a variety 

of different mortality statistics, disease rates, behavioural indicators, population statistics, 

and housing conditions among many others (Hamilton et al., 2010). Besides these more 

objective measures and indicators of health, health and mental wellness can be measured 

aiming to capture the perception of health and well-being at individual level, rather than 

defining the presence or absence of an illness or related symptoms. This thesis focuses on 

the more subjective measures of health and well-being and therefore, a short description 

of previously used measures and indicators in the Arctic context, is provided. This will, 

also, serve as background and provide definitions for the indicators utilised later in this 

thesis.  
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Human health, well-being, and development have been defined and measured within 

domains identified in and indicators developed for several reports, projects, and surveys 

in Arctic research, including the Arctic Human Development Report (Larsen & Fondahl, 

2014), Arctic Social Indicators (Larsen & Edwards, 2014), and Survey of Living 

Conditions in the Arctic (SLiCA) (Poppel, 2015).  Moreover, some of the core indicators 

in terms of individual health and well-being have been defined and utilised in SLiCA in 

context of the Inuit, including SRH, satisfaction with life, (satisfaction with) quality of 

life, and well-being (Poppel, 2015). Likewise, in this thesis the emphasis and focus on 

health and well-being rely on the individual perception of one’s own health, well-being, 

satisfaction with their life, and experienced quality of life as the core indicators of 

subjective health and mental wellness separate from the biomedical state of health.  

 

SRH is frequently used and well-established indicator for a perception of health reflecting 

both physical and mental aspects of it. In fact, SRH has been found useful in predicting 

mortality, morbidity, and use of health services even after controlling for various 

physical, psychological, social, and demographic factors. (Eriksson et al., 2001.) 

Although, the variety of factors influencing individual’s perception and evaluation of 

their health have been also discussed and should be born in mind when applying SRH. 

These factors include: factors related to the health status of the individual such as 

diagnosis, symptoms, health behaviour and knowledge, use of medication, as well as to 

the health environment moulded by cultural norms, level of education, media and more; 

psychological factors, including response process, cognitive abilities, motivation, mental 

health, personality traits; social factors such as socioeconomic status, age, gender, 

ethnicity, acculturation, religion, environmental exposures, and; factors related to the 

survey measurement and the study methodology itself (Garbarski, 2016). SRH has been 

used in Arctic research as a proxy for combined physical and mental health in several 

studies, for example, as an outcome of itself (Spein et al., 2013), in relation to 

sociocultural factors (see for example, Hansen et al., 2010; Eliassen et al., 2012), and as 

a SLiCA indicator reflecting also the broader domains identified in Arctic Human 

Development Report and Arctic Social Indicators report especially in relation to Inuit 

(Poppel, 2013).  
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Other aspects of individual experience on health and well-being relates to the notion of 

mental health or mental wellness. WHO (2018) defines mental health as “a state of well-

being in which an individual realises his or her own abilities, can cope with the normal 

stresses of life, can work productively, and is able to make a contribution to his or her 

community” (para 2), acknowledging subjective well-being as an important factor for 

mental health. The importance of well-being has been also recognised in Arctic research 

and several indicators have been developed and utilised to measure individual well-being. 

As defined in SLiCA (Poppel, 2013), individual well-being covers all aspects of living 

according to individual perception, including a subjective evaluation of one’s objective 

resources and other living conditions (p. 257). Importantly, the concept of well-being and 

related measures utilised in SLiCA acknowledge the discrepancy between Indigenous and 

another perception of well-being defined and utilised by Western social sciences 

incorporating social indicator systems used in the context of industrial societies. Further, 

they aim to reflect the worldview, way of life, and priorities of the Indigenous peoples in 

question. (Poppel, 2013, p. 257.)  

 

Besides direct indicator for individual or subjective well-being, other measures have been 

used to encompass different aspects of such a complex concept, for example, satisfaction 

with life and quality of life (Organisation for Economic Co-operation and Development 

[OECD], 2013; Poppel, 2013, 2015; Rautio et al., 2014). Satisfaction with life, overall 

and separately, concerning different aspects of life were part of the core questionnaire in 

SLiCA. Interestingly, in Arctic context, satisfaction with life as a whole, was found to 

correspond mostly with satisfaction with “standard of living”, “personal health”, 

“opportunities to hunt and fish”, and “combination of productive activities”. (Poppel, 

2015, pp. 63-64.) Overall satisfaction with life (or satisfaction with life as a whole) has 

been broadly discussed and, according to the OECD (2013), it is relatively intuitive 

referring to the overall experience of life rather than momentary feelings of satisfaction. 

Closely related, quality of life has been used also in relation to subjective well-being, at 

times also interchangeably with it. However, according to Diener et al. (1999) quality of 

life encompasses the differences in how people react to life events and circumstances, 

and how they evaluate their living conditions, which in turn, is influenced by a range of 

different factors, including expectations, values, and personality. Quality of life has also 
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been used as an indicator for health and well-being in the Arctic context in SLiCA (Poppel 

et al., 2015).  

 

Overall, defining and measuring individual experience of health and well-being can 

include a variety of tools and indicators, many of which seem to be closely connected. 

Furthermore, many different indicators have been applied broadly in research conducted 

in the Arctic and in relation to Indigenous peoples. Oftentimes, it seems useful to combine 

several different indicators to capture a holistic picture of individual and population health 

and well-being. As mentioned before, in this thesis, the term “mental wellness” includes 

the aspects of subjective well-being, satisfaction with life, quality of life, and feelings of 

empowerment, of which the latter is discussed in more detail in chapter 2.7.2. 

 

2.4 Traditional food systems of Indigenous peoples  

 

Traditional food of Indigenous peoples’ is essential aspect of Indigenous cultures and 

contributes to the health and mental wellness of Indigenous communities and individuals. 

Traditionally, food and nutrition have been approached from a single point of view, either 

in relation to the field of expertise or in terms of a specific activity or actor in the food 

production chain. In turn, as described by Food and Agriculture Organisation (FAO) 

(2018) food systems approach provides an alternative that aims to capture all the 

elements, activities, processes, and actors involved in the life course of a food item, 

including the production, distribution, consumption, and disposal. It encompasses the 

holistic totality of food systems, including all the relevant components and their 

interlinkages, as well as the societal, economic, and environmental impacts (FAO, 2018). 

Indeed, food systems approach is strongly intertwined with the notion of sustainability 

(Alsaffar, 2016), sustainable food systems are included in the Sustainable Development 

Goals (UN, 2020), and used as a better and more comprehensive way of approaching the 

complex problem of global food insecurity (FAO et al., 2020; FAO, 2018).  

 

Traditional food systems refer to the food systems of Indigenous peoples within the local 

context, including: all culturally acceptable foods available from natural resources; the 

sociocultural meanings; the methods of acquisition, preservation, and preparation; usage 

and related nutritional consequences (Kuhnlein & Receveur, 1996, p. 418). Food is often 
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acquired through subsistence activities, including hunting, fishing, and gathering creating 

a solid foundation for an active lifestyle and a connection with the environment. Together, 

the cultural importance and connection with nature are, in fact, essential elements 

highlighted in the traditional food systems approach. Indeed, food is in the heart of the 

Indigenous cultures stemming from the knowledge that has been passed through 

generations building up to a holistic understanding of the local environment. (Kuhnlein 

et al. 2009, 2013.) Moreover, traditional food systems contribute to the health and well-

being of Indigenous communities and individuals beyond physical 

benefits, including aspects of mental and cultural well-being, spirituality, healing, and 

protection from disease (Kuhnlein et al., 2013, p. 3).  Kuhnlein et al. 

(2013) and Kuhnlein et al. (2009) illustrate the importance of traditional food systems for 

Indigenous peoples by providing examples from Indigenous communities around the 

world, including the Arctic (Egeland et al., 2009).  

 

In this thesis, the term traditional food, or country food, are used according to the 

description by Kuhnlein (2009) as, foods accessible to Indigenous people locally from 

natural environment through subsistence activities while utilising traditional 

knowledge (p. 3). Subsistence activities refer to hunting, fishing, and gathering as means 

to obtain food, as well as clothing, shelter, and livelihood (Hueffer et al., 2019, p. 4), and 

gathering refers to all foods such as fruits, berries, mushrooms, plants, roots, and eggs 

collected from the local environment.   

 

2.5 Greenland and traditional food systems 

 

Traditional food systems remain a topic of interest around the Arctic, also in Greenland. 

Greenland is the world’s largest island of which approximately 80% is covered by icecap 

and glaciers, and the soil made of continuous or discontinuous permafrost (Christiansen 

et al., 2010), providing a challenging living environment of mostly high Arctic climate 

with cool summers and harsh winters (Statistics Greenland, 2020). Greenland was 

inhabited by Indigenous people migrating from Canada in several migration waves 4000-

5000 years ago (Moltke et al., 2015). Since 1721 it served as a Danish colony, was granted 

Home Rule in 1979, and established self-government in 2009. The population of 

Greenland is approximately 56,000 of which nearly 90% are born in Greenland. (Statistics 
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Greenland, 2020.) Noteworthily, the definition of indigeneity varies around the world and 

similarly to Nordic countries, Greenland does not hold record based on ethnicity. 

Therefore, those born in Greenland are considered Indigenous Greenlanders regardless of 

the level of Inuit ancestry. (Jungsberg et al., 2019, p. 17.) Additionally, majority of 

migrants in Greenland come from Denmark (Statistics Greenland, 2020). Overall, the 

population of Greenland is sparsely populated and besides the largest town, the capital 

Nuuk with population of nearly 15,000 people and couple other larger towns, most of the 

population of Greenland live, in fact, in villages or settlements with less than 5,000 

inhabitants (Jungsberg et al., 2019, p. 13-16). The infrastructure remains poor due to long 

distances, rocky terrain, and harsh climate; there are no roads or railroads between towns 

and therefore, travelling locally as well as to and from Greenland, is possible only by air 

or sea (Statistics Greenland, 2020).  

 

Traditional food of Greenland is well-researched and has provoked interest for decades 

due to its uniquely high proportion of fat and protein (see for example, Bjerregaard & 

Jeppesen, 2010; Deutch et al. 2007; Sowa, 2015; Watson, Miles et al., 2018). Traditional 

Greenlandic diet relies heavily on meat, fat, and organs of marine mammals, fish, and 

some terrestrial animals, including reindeer and polar bears, and different bird species 

obtained from the local natural environments through subsistence activities (AMAP, 

2017a; Bjerregaard & Jeppesen, 2010; Sowa, 2015). Today, traditional food accounts for 

approximately 20-30% of the total energy intake in Greenland (Baines et al., 2015; 

Bjerregaard & Jeppesen, 2010; Jeppesen & Bjerregaard, 2012). Seal is commonly 

consumed, whereas whale consumption is determined more by the region and season 

(Baines et al., 2015). Similarly, Jeppesen and Bjerregaard (2012) found that the highest 

portion of traditional food consisted of marine mammals highlighting their continuously 

important role as part of traditional diets in Greenland. The seal liver and whale blubber, 

mattak, consumed raw, are considered local specialities (Sowa 2015, p. 290). The 

traditional preservation and preparation methods favour naturalness, and the foods are 

often served raw, dried, boiled, frozen, or smoked (Bjerregaard et al., 2001; Sowa, 2015, 

p. 290). The contemporary role of traditional food systems in terms of consumption of 

traditional food and subsistence activity patterns and related ongoing sociocultural and 

environmental changes, will be discussed from the chapter 2.5.  
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The traditional food of Greenland is paradoxically associated with health risks especially 

in relation to high levels of contamination found in the environment and high levels of 

human exposure (Kuhnlein et al., 2013; AMAP, 2015; Weihe, Debes, et al., 2016; 

AMAP, 2018a) and various economic, cultural, social, and health benefits (Kuhnlein et 

al., 2009; Kuhnlein et al., 2013; AMAP, 2017a). The conflicting effects associated with 

traditional food of the Inuit is also referred to as the “Arctic dilemma” (AMAP, 2015, p. 

111). Moreover, the dietary composition and nutrient intake of the traditional foods has 

yielded controversies and opposing opinions in relation to health. These different 

approaches to the interlinkages between traditional food systems and health and well-

being are discussed and analysed below in more detail. 

 

2.6 Health effects associated with the traditional food systems in Greenland 

 

As discussed before, the complexity of health has been long understood and health 

determined through variety of factors beyond biomedical approach. This chapter delves 

into the literature and previous research on the association between traditional food 

systems, health, and well-being among people living in Greenland. Moreover, the effects 

on health and well-being, from both objective and subjective viewpoints, are discussed to 

provide a comprehensive picture of the interlinkages between traditional food systems 

and health and mental wellness, and how those associations have been studied and 

approached in the previous research. However, similarly to the research focus of this 

thesis, the emphasis is placed on the associations between traditional food systems and 

subjective measures of health and well-being. Overall, the associations between 

traditional food systems and objective measures of health and well-being in Greenland 

have been studied to from various viewpoints representing numerous disciplines. 

Majority of the research focuses on the objective measures of health and much less is 

known about the effects on subjective experiences of health and well-being.  

 

2.6.1 Environmental contamination 

 

Environmental pollution is persisting and pervasive problem that has significant impact 

on the ecosystems and human health (United Nations Environment Programme 

[UNEP], 2017).  This was well-reflected in the literature search as environmental 
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contamination and related effects on human health were the most discussed topics in the 

research papers published during the last decade concerning the relationship between 

traditional food systems of Greenland and health. AMAP has followed and reported 

on the trends of contaminants in the Arctic as well as their effects on the wildlife and local 

people since its establishment in 1991 (AMAP, 2017a). Their reports (see for example, 

AMAP 2015, 2018a) have discussed bioaccumulation and biomagnification of 

environmental contaminants, especially POPs and mercury, that threaten 

the Arctic ecosystems and the health and well-being of local communities. POPs are a 

group of pervasive and persistent chemical compounds, including, for example, 

organochlorine pesticides (OCPs), dichlorodiphenyldichloroethylene (DDE), per- and 

polyfluoroalkyl substances (PFAS), and polychlorinated biphenyls (PCBs), that can 

travel long distances (UNEP, 2017). Global initiatives to restrict the production 

and the use of POPs and mercury have been implemented and in fact proven effective, to 

some extent, as reported levels of POPs and metals are decreasing around the 

Arctic (Abass et al., 2018; AMAP, 2015, 2017a, 2018a). However, the 

levels of some POPs and metals remain high, especially in Greenland and 

eastern Canada (AMAP 2015, p. 136), and moreover, new chemicals are causing 

emerging concern in the Arctic as they remain largely 

unmonitored and unregulated with poorly understood effects on human health and the 

environment (Abass et al., 2018; AMAP, 2017a).   

 

Human exposure occurs mostly through consumption of contaminated foods, especially 

marine mammals (AMAP, 2018b). Several studies support the notion of traditional foods, 

mainly marine foods, as the main source of the high levels of contaminants, including 

POPs and heavy metals, measured among Greenlandic populations (see for example, 

Bank-Nielsen et al., 2019; Hjermitslev et al., 2020, p. 10; Schæbel et al., 2017). The 

contaminants bioaccumulate and biomagnify through the marine food web resulting in 

high concentrations especially in predators on top of the food chain which are further 

consumed by Indigenous peoples as part of their traditional diets (AMAP 2018a, 

2018b). Different contaminants found in Greenland affect human health through various 

mechanisms and result in many different adverse health 

outcomes, including neurobehavioral, immunological, reproductive, cardiovascular, 

endocrine, and carcinogenic effects (Weihe, Debes, et al., 2016; AMAP 
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2015). Many recent and ongoing studies, including INUENDO (Inuit-Endocrine birth 

cohort), CLEAR (climate changes, environmental contaminants, and reproductive health 

-birth cohort), IVAAQ (The Greenland Child Cohort), and ACCEPT (Adapting to 

Climate Change, Environmental Pollution, and Dietary Transition -birth cohort), examine 

the connections between contamination and health in Greenland, as listed by Weihe, 

Bjerregaard et al. (2016) in their overview. Research conducted in Greenland between 

2010-2020 on contamination associated with the traditional food systems and related 

health effects are shortly discussed and the main findings are summarised in Table 1 

below.  

 

Immunological effects 

Developmental exposures to certain pollutants have been suspected to adversely affect 

development of the immune system (Weihe et al., 2015, p.81). Research in Greenland 

concerning the immunological effects of exposure to POPs have supported the pro-

inflammatory role (Schæbel et al., 2017) and the immunosuppressive potential of POPs 

(Knudsen et al., 2018). Schæbel et al. (2017) identified a positive association between 

POPs and markers of inflammation which in turn has an important function in terms of 

different chronic diseases, including rheumatoid arthritis and atherosclerosis. In turn, 

Knudsen et al. (2018) found exposure to POPs to influence several haematological 

markers, especially concerning blood cell counts, in Greenlandic pregnant women 

suggesting immunosuppressive potential of POPs. Additionally, a recent, small scale 

cross-sectional study by Haugaard Rasmussen et al. (2019) suggested that the duration of 

breastfeeding, considered a proxy for postnatal exposure to POPs, might modify asthma 

and allergy risk in infants of smoking mothers; children with eczema had increased risk 

of allergy when breastfed more than 12 months possible due to higher exposure to POPs. 

Noteworthily, the study has several limitations and weak power due to its cross-sectional 

design and only 49 participants and therefore, no conclusions can be drawn but rather, 

further studies are needed to elucidate the findings. (Haugaard Rasmussen et al., 2019.) 
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Table 1. Summary of findings on the association between contamination and health from studies conducted in Greenland 2010-2020 

Health endpoint Compound(s) Findings Source 

Immunological system POPs  

 

PCBs and OCPs were positively associated with markers of inflammation 

suggesting pro-inflammatory effects. 

Schæbel et al. 2017 

   PCBs, OCPs, and PFASs had an influence on several haematological markers 

suggesting immunosuppressive potential. 

Knudsen et al. 2018 

  Postnatal exposure might modify asthma and allergy risk in infants of smoking 

mothers. 

Haugaard Rasmussen et al. 2019 

Cardiovascular system POPs No association was found between PCBs, OCPs, and hypertension. Valera et al. 2013 

 Heavy metals No association was found between whole blood mercury and hypertension. Nielsen et al. 2012 

   No association was found between whole blood mercury and a risk of developing 

cardiovascular disease. 

Larsen et al. 2018 

Reproductive system and 

foetal growth 

POPs OCPs, PCBs, and PFAS had a negative effect on foetal growth. Hjermitslev et al. 2020 

Heavy metals Certain heavy metals, including cadmium, copper, and lead, had an adverse 

influence on foetal development and growth. 

Bank-Nielsen et al. 2019 

 Combined effects  Some organochlorines and phthalates adversely affect male reproductive health. Lenters et al. 2015 

Neurobehavioral 

development 

POPs 

 

No association between DDE, PCBs, and developmental milestones in infancy nor 

motor skills in children. 

Høyer et al., 2015 

  Positive association between DDE, PCB, abnormal scores for conduct, and 

hyperactivity in children. 

Rosenquist et al. 2017  

  PFAS had weak effects on child behavioural development and hyperactivity. Høyer et al. 2018 

Endocrine system POPs PCBs and OCPs had no association with body mass index. Høyer et al., 2014 

 Heavy metals 

 

Mercury was weakly associated with impaired fasting glycemia and type 2 

diabetes. Mercury had no association with insulin resistance, sensitivity, or beta 

cell function. 

Jeppesen et al. 2015 

Carcinogenic effects POPs Perfluorinated compounds had positive association with risk of breast cancer. Bonefeld-Jørgensen et al., 2011 

  Exposure to PCBs and perfluoroalkyl acids may increase the risk for breast cancer. Wielsøe et al., 2017 

 Combined effects  Positive association between breast cancer risk and a mixture of POPs. Wielsøe et al., 2018 

Dichlorodiphenyldichloroethylene (DDE), organochlorine pesticides (OCPs), polychlorinated biphenyls (PCBs), per- and polyfluoroalkyl substances (PFAS), persistent organic 

pollutants (POPs) 
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Cardiovascular effects 

Overall, mercury is considered as a highly toxic heavy metal associated with several 

adverse effects on human health (WHO, 2017). Some of the highest levels of whole blood 

mercury have been found in Greenland (Larsen et al., 2018). Interestingly, no association 

was found in Greenland between whole blood mercury and hypertension in a cross-

sectional study by Nielsen et al. (2012), although uncertainties remain due to the study 

design and methodology, including possible confounders not accounted for in the 

analysis. Similarly, Larsen et al. (2018) did not find an association with whole blood 

mercury and a risk of developing cardiovascular disease (CVD) in their prospective 

longitudinal cohort study. In turn, research conducted in Greenland on POPs and 

cardiovascular health has also provided contradictive results compared to the known risk 

factors associated with POPs. For example, a cross-sectional study by Valera et al. (2013) 

did not provide evidence to support an association between PCBs, OCPs, and 

hypertension.  

  

Reproductive effects and foetal growth 

In terms of male reproductive health, Lenters et al. (2015) identified adverse associations 

between several contaminants and different biomarkers of male reproductive function, 

including decreases in serum testosterone levels and sperm motility. The study utilised 

multipollutant modelling to assess possible associations between exposure to several 

plastic-associated chemicals (phthalates), POPs, heavy metals, and male reproductive 

health. In turn, different contaminants have been acknowledged also as a concern for 

foetal health, likewise in Greenland. Hjermitslev et al. (2020) found certain POPs to have 

negative effect on foetal growth. Similarly, prenatal exposure to different heavy metals 

can have a negative impact on foetal development and growth in dose-response 

relationship; a cross-sectional ACCEPT study by Bank-Nielsen et al. (2019) identified 

especially cadmium and copper to have an adverse association with birth outcomes, 

including reductions in birth weight, height, and head circumference, and the latter with 

preterm birth.  

 

Neurobehavioral effects  

Prenatal exposure to contaminants, especially mercury, have been a concern in terms of 

developing brain that is considered the most vulnerable organ system (Weihe, 2015, p. 
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97). In Greenland, most research has focused on the connection between pre- and 

postnatal exposure to POPs and related neurobehavioral impacts. POPs were not 

associated with developmental milestones during infancy nor with motor skills of 

children from 5 to 9 years of age (Høyer et al., 2015). Noteworthily, the outcome 

measures were assessed using retrospective parental reports and therefore, as noted by 

the authors, to detect possible subtle effects, more sensitive outcome measures should be 

used. (Høyer et al., 2015, pp. 9-10.) In turn, studies by Rosenquist et al. (2017) and Høyer 

et al. (2018) deriving from the same INUENDO cohort, identified associations between 

prenatal and early childhood exposure to POPs and child behaviour indicating positive 

association between DDE and PCB on abnormal scores of conduct and hyperactivity 

(Rosenquist et al., 2017), and weaker yet, significant, positive association between PFAS 

and child behavioural development and hyperactivity (Høyer et al., 2018).    

 

Endocrine effects 

Different environmental chemicals have been identified as endocrine-disrupting 

interfering with the endocrine system of the body and further resulting in a range of 

different adverse health effects (Weihe et al., 2015, p. 83). With high and increasing 

prevalence of type 2 diabetes and impaired fasting glucose in Greenland, Jeppesen et al. 

(2015) evaluated the association between whole blood mercury and glucose intolerance 

in their cross-sectional study. They found a weak, yet significant association between 

whole blood mercury and both, impaired fasting glycemia and type 2 diabetes, and no 

association regarding insulin resistance, sensitivity, or beta cell function after adjustment 

for several potential confounders. Interestingly, the authors noted the importance of other 

factors, genetic and lifestyle related, including intake of sugar and saturated fat, smoking, 

and physical inactivity in comparison with mercury exposure suggesting the prior to 

contribute more to the risk of glucose intolerance development in Greenland (pp. 195-

196). No association was found between prenatal and early-life exposures to OCPs, 

PCBs, and body mass index at five to nine years of age in a prospective birth cohort with 

participants in Greenland, Poland, and Ukraine (Høyer et al., 2014).  

 

Carcinogenic effects 

The cancer incidence, especially for the cancers associated with lifestyle, has increased 

during past decades significantly among all circumpolar Inuit and research has aimed to 
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determine the carcinogenic effects of different contaminants (Weihe et al., 2015, p. 98). 

Previously extensive, yet inconclusive research regarding a possible association between 

exposure to POPs and breast cancer have also been assessed in Greenland (Bonefeld-

Jørgensen et al., 2011; Wielsøe et al., 2017, 2018). The studies have identified significant 

positive associations between breast cancer risk and exposures to single POPs (Bonefeld-

Jørgensen et al., 2011; Wielsøe et al., 2017) as well as well as to a mixture of POPs in 

serum (Wielsøe et al., 2018) in Greenlandic women.  

 

Noteworthily, overall, most of the research concerning contamination in Greenland and 

related health impacts, focuses on single exposures. However, often people are exposed 

to multiple contaminants simultaneously with unknown interactions and combined 

effects. Studies on the effects related to multiple exposures remain limited in Greenland, 

and elsewhere (Larsen et al., 2018, p. 314). Overall, environmental contamination has 

been studied extensively concerning the traditional food systems of Greenlanders, during 

the past decade, far more than any other aspect. Importantly, the possible adverse health 

effects of environmental contamination must be weighed against the various health 

benefits associated with the consumption of traditional food and subsistence activities 

(AMAP 2018b, p. 77).   

 

2.6.2 Dietary composition and nutrients  

 

The dietary composition of traditional and modern food in Greenland has been broadly 

studied and discussed. In fact, the literature searches yielded second most results focusing 

on the dietary composition and nutritional intake of Greenlanders and related health 

effects, compared to the highest emphasis on the effects of contaminants. The local 

traditional diet relies heavily on fat and protein and the access to fresh fruits and 

vegetables remains very limited representing a contrast to the current international dietary 

guidelines (WHO, 2020), and therefore, it has remained under scientific curiosity for 

decades. However, traditional foods have been increasingly replaced with imported foods 

which will be discussed in more detail later.  

 

Since the ground-breaking report by (Bang et al., 1976) on the low incidence of 

atherosclerosis among the Greenlandic Inuit credited to their unique diet high in 
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polyunsaturated fatty acids (PUFAs) derived from marine foods, suggesting the Inuit to 

be healthier than people in the Western world, the report, its methods, results, and 

conclusions, have been challenged and the relationship between PUFAs, as well as other 

fats, and health continuously researched. For example, DiNicolantonio (2016) discusses 

the role of refined carbohydrate and sugar introduced to Greenlandic diet early 1900s 

since when the total carbohydrate intake rose significantly parallel to the rise of 

atherosclerosis diseases, and the flagship study by Bang et al. (1976) situated in time 

where the traditional diet had already been replaced largely by imported foods high in 

refined carbohydrates and sugar. DiNicolantonio (2016) argues that in fact the 

overconsumption of sugar, associated with type 2 diabetes, hypertension, and CVD, could 

be more likely the cause of the decline in the health of the Greenlandic population.   

 

Overall, recent studies have provided new insights into the debate highlighting the 

complexities surrounding the topic. Schæbel et al. (2013) found that biomarkers of 

inflammation, associated with atherosclerosis and CVD, increased with higher intakes of 

traditional diet in Greenland. However, the causality remains unestablished, and they 

have been speculated to reflect the disease itself rather than a cause of it. (Schæbel et al., 

2013.) In turn, the composition of nutrients and n-3 fatty acids in the traditional Inuit diet 

appears to provide some protection against CVD and type 2 diabetes in a study by Deutch 

et al. (2007). However, research concerning the association between traditional diet and 

type 2 diabetes and glucose intolerance has been contradictory. On one hand, the rise in 

the type 2 diabetes and other lifestyle diseases has been associated with the sociocultural 

transition and urbanisation; earlier studies conducted in Greenland have indicated a low 

prevalence of type 2 diabetes compared to Western populations (Jeppesen et al., 2014; 

Møller et al., 2021). Yet, paradoxically, traditional diet has been associated positively 

with type 2 diabetes and impaired fasting glucose (Jeppesen et al., 2014). The 

contradictory findings highlight the uncertainties and complexities regarding the 

mechanisms behind glucose intolerance and type 2 diabetes. Also, the role of, for 

example, contaminants and genetic factors need to be better evaluated. Interestingly, there 

is an ongoing randomised clinical trial aiming to determine whether traditional diet will 

improve glycaemic control in Greenland compared to a Western diet accounting for also 

certain genetic factors (Møller et al., 2021). 
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Notably, traditional Greenlandic foods are import sources of protein, and most minerals 

(including iron, zinc, iodine, selenium), antioxidants, vitamin D, and PUFAs (Baines et 

al., 2015; Bjerregaard & Mulvad, 2012). Bjerregaard and Jeppesen (2012) analysed the 

adherence to nutritional guidelines in Greenland by using Food Frequency Questionnaires 

and concluded that consuming traditional food has a beneficial effect on the fatty acid 

profile of the diet and the intake of refined sugar but resulted in lower fibre intake 

(Bjerregaard & Jeppesen, 2012). Also, Munch-Andersen et al. (2012) found metabolic 

profile more favourable among Inuit following traditional diet compared to those with 

more westernised diet. Additionally, traditional Greenlandic diet has been associated with 

higher levels of vitamin D (Schæbel et al., 2015) which in turn, plays an important role 

in skeletal health (Andersen et al., 2013). Also, both selenium and n-3 fatty acids have 

been suggested to counterbalance some of the adverse effects of mercury (Genchi et al., 

2017) which is an interesting as some of the major concerns, as well as the controversial 

findings in terms of traditional diet and health outcomes, are contributed to the 

contamination.  

 

Overall, research has shown a decrease in the intakes of vitamins C, D, A, and E, as well 

as of folate and calcium over the past decades, alongside with the decrease in the 

consumption of traditional foods (Andersen et al., 2013; Bjerregaard & Jeppesen, 2012; 

Nielsen et al., 2014). In turn, vitamin D deficiency increases the risk of osteoporosis and 

has been associated with other adverse health outcomes, such as type 2 diabetes, CVD 

and several types of cancer (Andersen et al., 2013; Sharma et al., 2011) as well as 

speculated to have anti-inflammatory potential (Schæbel et al., 2015). However, in 

Greenland, low levels of vitamin D were not found to be associated with type 2 diabetes 

(Nielsen et al., 2016) and the anti-inflammatory effect of vitamin D was not supported 

(Schæbel et al., 2015). Additionally, in their longitudinal study, Paunescu et al. (2013) 

found a positive effect of frequent consumption of fish and marine mammals to bone 

intrinsic quality and strength in Inuit women in Greenland. Additionally, Baines et al. 

(2015) found that higher intake of vegetables, whale, and seal were all independently 

associated with better lung function, and Wielsøe et al. (2016) did not identify an 

association between self-reported intake of traditional foods and breast cancer but did 

find higher levels of consumption of fruits and vegetables together to reduce the risk of 

breast cancer.  
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2.6.3 Microbiological profile 

 

In recent years, there has been an increasing interest in human microbiome, especially gut 

microbiota, and its role in health and disease. Human microbiome refers to human body 

as a complex ecosystem, including unique and distinct microbial biotas in different body 

systems and regions. According to current understanding, our biota has roots in our 

inherited genetic system and is further shaped by external exposures, for example, dietary 

inputs. Gut microbiota has been found to play a role in human health in terms of chronic, 

metabolic, and inflammatory diseases as well as mental health. (Depken, 2019.) 

Alongside with modernisation the gut microbiota has grown less diverse, and the current 

research aims to develop better understanding of the reasons behind such wide-spread 

phenomena (Eisenstein, 2020; Sonnenburg & Sonnenburg, 2019). Interestingly, several 

studies have identified clear distinction in the gut microbiota between urban populations 

and Indigenous peoples deriving from traditional food systems, suggesting the latter to 

have significantly richer gut microbiota (see for example, De Filippo et al., 2010; 

Obregon-Tito et al., 2015; Schnorr et al., 2014).  

 

The growing interest in the gut microbiota has proliferated multiple studies, recently also 

ones aiming to describe and define the microbiological composition of different 

traditional Greenlandic foods (Hauptmann, Paulová, Hansen et al., 2020; Hauptmann, 

Paulová, Mejía et al., 2020). Hauptmann, Paulová, Hansen et al. (2020) examined various 

traditional Greenlandic foods mapping out their microbial composition, and Hauptmann, 

Paulová, Castro-Mejía et al. (2020) analysed and compared the microbial composition of 

three different species of industrially and traditionally dried fish. Interestingly, traditional 

drying methods were found efficient in limiting the unfavourable microbial growth and 

avoiding food spoilage, and the microbiome of industrially dried samples was more 

uniform in comparison to the fish dried with traditional methods (Hauptmann, Paulová, 

Castro-Mejía et al., 2020). Additionally, Hauptmann, Paulová, Hansen et al. (2020) 

discuss the insects and parasites found in traditional foods as a component adding to the 

microbial diversity and considered as a potential source of nutrients. Interestingly, the 

samples from the caribou rumen were rich in microbes associated with plant-rich diet and 

with positive implications to health. Although, caribou rumen is rarely, if at all, consumed 
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nowadays in Greenland, the importance of it to a population with very poor access to 

plant-based foods remains unclear. (Hauptmann, Paulová, Hansen et al., 2020.) 

 

These studies approach the traditional Greenlandic foods and related preparation methods 

from new perspective adding a new element to the discussion over the health implications 

associated with the traditional food systems. However, the research is still in its infancy 

and thus, uncertainties around the topic remain and the need for more research is evident. 

Moreover, some of the traditional foods referred to by Hauptmann, Paulová, Hansen et 

al. (2020) are disappearing delicacies, no longer part of the diets even among communities 

with high consumption of and reliance on the traditional foods. Nevertheless, with 

increasing understanding over the significance of gut microbiota for health and the 

acquired knowledge of the richness of the microbial composition in traditional foods of 

Indigenous peoples, such aspect should not be overlooked but rather looked into also in 

the context of Greenland.     

 

2.6.4 Genetic adaptation to diet 

 

The implications of dietary intake on individual and population health have been recently 

approached through studies focusing on genetic adaptation, also in the context of the 

isolated populations residing Greenland. Although the research remains limited, 

Greenlanders show signs of genetic adaptation to their unique diet rich in protein and fatty 

acids, as well as to the cold temperatures of their living environment (Anderson & 

Hansen, 2018). For example, some studies have identified signs of selection for genetic 

variants in fat metabolism promoting their coping with and even requiring the high 

amounts of PUFAs associated with their traditional diets (Fumagalli et al., 2015; 

Senftleber et al., 2020). The selected genes have an association with fatty acid metabolism 

and growth hormone regulation (Fumagalli et al., 2015; Skotte et al., 2017), as well as 

providing a protective effect on the levels of cholesterol and triglycerides (Fumagalli et 

al., 2015). In turn, Bjerregaard (2013) provides evidence on an association between the 

n-3 fatty acids and high-density lipoprotein among Greenlanders thus, contributing to the 

understanding of possible differences between different genetic background and health 

related risk factors in terms of dietary intake.  Noteworthily, although certain genetic 

variants among Greenlanders may have been historically advantageous with high levels 
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of consumption of traditional foods, may now, in relation to the rapidly changing 

lifestyles and dietary patterns be rather neutral or even relate to adverse health outcomes 

(Skotte et al., 2017).  

 

This brief, and by no means exhaustive, peak into some studies concerning genetic 

adaptation to diet in the context of Greenland provide yet again, another viewpoint when 

assessing the interlinkages between different foods, dietary patterns, and various health 

outcomes further contributing to the complexity of the relationship between diet and 

health. However, the studies on the genetic adaptation to diet in Greenland remain limited 

and nonunanimous, and the practical implications of the findings are yet to be seen. 

However, the possible influence of genetic adaptation on the relationship between food 

and health should be acknowledged.   

 

2.6.5 Sociocultural importance 

 

The sociocultural importance of traditional food systems for Indigenous peoples has been 

studied and acknowledged yet, much less is known about the interlinkages between these 

sociocultural aspects of traditional food systems and health. Research concerning the 

sociocultural importance of traditional food systems of Indigenous Greenlanders is 

limited although, traditional food and subsistence activities remain in the core of their 

culture and identity (Bjerregaard & Mulvad, 2012; Schweitzer et al., 2014, p. 135; Sowa, 

2015). 

 

In their review, MacDonald et al. (2013) identified learning and practicing traditional 

culture as protective factors enhancing mental health of the Indigenous youth of 

Circumpolar region. Traditional food systems were associated with individual factors, 

including happiness, wellness, and health as well as strengthening the sense of belonging 

(p. 11). The notion of spirituality in relation to traditional food stems from the connections 

with the environment and relates strongly with subsistence activities, especially hunting 

(Larsen & Fondahl, 2014, p. 119). Indeed, subsistence activities connecting with the 

surrounding environment have been associated with self-reliance, mindfulness, self-

confidence, awareness of the consequences of one’s actions, and a sense of purpose 

(MacDonald et al., 2013, p. 7). Similarly, Sowa (2015) identified the importance of 
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traditional food on collective and cultural level strongly connected to identity, described 

as the “way of being Inuit” (Sowa, 2015, p. 295). In turn, Eliassen et al. (2012) discusses 

the effects of acculturation referring, in the context of Indigenous peoples, to the cultural 

modification related to the processes of colonisation and the ongoing modernisation and 

subsequent sociocultural change. They used five scale SRH as an indicator for a 

composite measure of mental and physical health and identified acculturation as a risk 

factor for poorer SRH in Greenland (Eliassen et al., 2012). Additionally, in Greenland, 

traditional foods have been simply described more “tasty and nourishing” (Sowa, 2015, 

p. 295) and perceived healthier and more satisfying compared to imported foods (Watson, 

Miles et al., 2018).  

 

Also, traditional food systems in Greenland have a strong notion of social importance in 

terms of family relations, sharing, and receiving food (Sowa, 2015). MacDonald et al. 

(2013) discuss the social aspect of traditional food systems in Greenland; collecting and 

sharing country food within friends, family, and the community enhanced social 

cohesion, strengthened the relationships within families, and developing ethnic pride and 

identity (pp. 9-10). Furthermore, traditional subsistence activities continue to have 

economic significance translating to a main source of income for many (Poppel, 2015, p. 

56) as the consumption of traditional food remains more common in rural regions 

(Schæbel et al., 2017) and among people with lower income (Larsen & Fondahl, 2014, p. 

105).  

 

2.6.6 Physical activity  

 

As discussed before, subsistence activities, including fishing, hunting, and gathering, 

continue to have great economic, social, and cultural importance (Sowa, 2015; AMAP, 

2017a, p. 83) as well as are associated physical activity. In Greenland, traditional lifestyle 

has been associated with higher levels of physical activity; the time spent on domestic 

and occupational physical activity decreased and time spent on sedentary activities 

increased alongside with the sociocultural transition that is the shift away from the 

traditional lifestyle (Dahl-Petersen et al., 2011). These changes in physical activity 

patterns associated with the socioeconomic transition, have been suspected to contribute 

to the rise in chronic lifestyle diseases witnessed among Indigenous populations in the 
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Arctic region, also in Greenland (Dahl-Petersen et al., 2011, p. 678; Munch-Andersen et 

al., 2012).  

 

Munch-Andersen et al. (2012) aimed to evaluate the metabolic profile among two 

physically active Inuit groups in Greenland, one group consisted of participants from rural 

region, living traditional lifestyle, including higher consumption of traditional foods and 

all year subsistence harvesting and the other group included participants with physically 

demanding jobs but more modern lifestyles and no regular consumption of traditional 

foods. They described challenges in recording the levels of physical activity among the 

Inuit following more traditional lifestyles due to technical issues and unpredictability of 

the subsistence activities; hunters and fishermen might have left to collect food with short 

notice for days or even weeks at a time. Although Inuit men took most responsibility in 

the hunting and fishing activities, women were responsible for processing of the prey and 

hide and often accompanied the hunters by foot, gathering berries simultaneously. 

Overall, Munch-Andersen et al. (2012) concluded that despite the challenges with 

recording, the Inuit following traditional lifestyle performed substantial amount of regular 

physical activities daily. Regarding the metabolic profiles, glucose intolerance and type 

2 diabetes were absent in both groups (Munch-Andersen et al., 2012). The study has 

several limitations in terms of small number of participants and lack of reliable data. 

However, the study does provide valuable information describing the physical activities 

related to subsistence activities among Inuit following more traditional lifestyles in 

Greenland.   

 

Other studies have also evaluated the relationship between physical activity and health in 

Greenland. Dahl-Petersen et al. (2017) found that increasing physical activity levels 

matters in terms of fat distribution manifested through lower body mass index, waist 

circumference, and abdominal fat accumulation among Greenlanders. In turn, Dahl-

Petersen et al. (2013) concluded that physical activity energy expenditure has an 

important role in terms of glucose metabolism and insufficient physical activity may 

contribute to glucose intolerance increasing the risk of type 2 diabetes. Unfortunately, 

neither of the latter two studies separated nor specified physical activity contributable to 

traditional food systems. However, they do provide evidence to guide more specific 

recommendations for physical activity as the sedentary lifestyle is becoming more 
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expected alongside with the socioeconomic and cultural changes. Importantly, such 

changes are evident especially in urban regions further along the socioeconomic 

transition, whereas in the smaller settlements and towns the reliance on traditional foods 

and physical activity levels in terms of subsistence activities remain higher (Dahl-

Petersen et al., 2011). Although, in recent years, relatively little research has been 

conducted concerning the health benefits associated with subsistence practices in 

Greenland in terms of physical activity. 

 

2.7 Ongoing changes influencing the traditional food systems in Greenland   

 

Integrity of traditional food systems of Indigenous peoples is facing unprecedented 

challenges around the world as social, economic, political, and cultural changes 

combine with the pressure caused by environmental stressors, including degradation, 

biodiversity loss, contamination, and climate change (Turner et al., 2013, p. 25). 

Likewise, Greenland is undergoing various transitions in terms of sociocultural changes 

associated with the dietary and epidemiological transitions, as well as the changes in the 

environment, threatening the health and traditional way of living of Indigenous people in 

Greenland (AMAP, 2019). These different ongoing transitions and their possible 

implications to the traditional food systems and health of the local people are discussed 

in more detail below.  

 

2.7.1 Sociocultural changes and related challenges  

 

Globalisation, urbanisation, and modernisation have triggered the ongoing sociocultural 

changes in Greenland that are evident, for example, through the shift away from 

traditional lifestyles and dietary transition where the proportion of traditional foods in diet 

has been decreasing parallel with subsistence activities and being replaced with imported 

foods and more sedentary lifestyle (Deutch et al., 2007; Hansen et al., 2008; Dahl-

Petersen et al., 2011; Sowa, 2015; Watson, Miles et al., 2018). These sociocultural 

changes and dietary transition are reflected in the epidemiologic transition, that is evident 

in the changing trends in disease patterns from infectious diseases to non-communicable, 

diet-related diseases associated with modern lifestyles, including type 2 diabetes, CVD, 

and cancer (Bjerregaard & Larsen, 2018; Jeppesen et al., 2014). 
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The proportion of traditional food in locals’ diets has been steadily decreasing in 

Greenland (Bjerregaard & Jeppesen, 2010; Jeppesen & Bjerregaard, 2012; Sowa, 2015; 

Terkelsen et al., 2018, p. 259). According to Deutch et al. (2007) and Jeppesen and 

Bjerregaard (2012), the consumption of local foods has decreased to a present average of 

approximately 20%. A more recent study by Terkelsen et al. (2018) reported an intake of 

traditional foods of 12% compared to 88% of imported foods among pregnant women in 

different regions in Greenland. Similarly, the reliance on subsistence activities has 

declined, fewer people are earning their living as hunters (Sowa 2015, p. 290), and the 

physically active lifestyle associated with traditional food systems has been increasingly 

replaced by more sedentary lifestyle (Dahl-Petersen et al., 2011; Terkelsen et al., 2018).  

 

Consequently, traditional diet is replaced with imported foods, including farmed meat, 

fresh fruits and vegetables, dairy products, and junk foods high in empty calories 

(Bjerregaard & Jeppesen, 2010, p. 14). Indeed, the imported foods consist of a range of 

different food items that can be considered either more beneficial or harmful for health 

and similarly, previous research is inconclusive. For example, Terkelsen et al. (2018) has 

raised concerns over the high intake of unhealthy imported food items among pregnant 

women across Greenland, and Bjerregaard and Mulvad (2012) describe the popularity of 

unhealthy options among imported foods, including soft drinks, sweets, chips, and farmed 

red meat. In turn, Jeppesen and Bjerregaard (2012) identified higher levels of fibre intake 

associated with higher levels of consumption of imported foods, although traditional 

foods were found more beneficial in terms of dietary fat profile. Deutch et al. (2007) have 

found the intakes of certain vitamins and minerals to have decreased alongside with the 

consumption of local foods. Importantly, regional and age differences exist in relation to 

the dietary transition as traditional foods are more commonly consumed in rural region 

and small settlements, and especially by older people (AMAP, 2017a; Bjerregaard et al., 

2001; Milman et al., 2010). In turn, the consumption of imported foods, such as fruits, is 

found to be highest among the wealthy in the capital and the south of Greenland (Deutch 

et al., 2007) and foods high in sugar and empty calories (Bjerregaard & Jeppesen, 2010, 

p. 23) as well as foods of terrestrial origin (Milman et al., 2010) more consumed among 

young people.  
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Additionally, contrary to the locally harvested traditional foods, modern, imported foods 

are not self-supplied and concerns have been raised in terms of food security related to 

their availability (Niclasen et al., 2013; Watson, Shanks et al., 2018). In their study, 

measuring the grocery store environment in Northern Greenland, Watson, Shanks et al. 

(2018) identified several challenges in sustaining availability of healthy imported food 

items. These included limited storages, harsh weather, insufficient planning, lack of 

communication and coordination between different stakeholders, inconsistency with the 

selected food items across time and regions, high costs of food items and transport, fresh 

foods that are spoiled or waisted at arrival due to shipping protocols and long travel times. 

Such challenges result potentially in stocking up storages with non-nutritious foods, and 

seasonally or culturally inappropriate food items. (Watson, Shanks et al., 2018, p. 180-

182.) Also Bjerregaard and Mulvad (2012) describe changes in the availability and 

variation in the imported food items according to the size and location of the community; 

in smaller, more rural settlements, fresh products tend to be replaced with foods with long 

shelf life, for example, frozen goods and potatoes. This in turn limits the opportunities for 

the locals to adhere to the nutritional guidelines and choose the healthier options from the 

imported foods.  

 

Despite the ongoing changes, traditional food has an important role for many Greenlandic 

communities, families, and individuals. For example, Poppel (2015) found that most 

Arctic Indigenous peoples have maintained their traditional subsistence activities. 

Watson, Miles et al. (2018) studied different factors influencing the health 

of reproductive age women in northern Greenland. In their study, women described 

traditional foods as preferable and healthier compared to imported foods (pp. 9-

10) although, the importance of imported foods for families was noted also. Furthermore, 

Sowa (2015) argues that regardless of declines in consumption, the appreciation towards 

traditional food is in fact, increasing, and symbolises Greenlandic identity (p. 291). 

 

2.7.2 Environmental changes, adaptation, and empowerment 

 

The environmental changes posing challenges to the Arctic, are, naturally, of a major 

concern also in Greenland in terms of traditional food systems (Ford et al., 2018; Ford & 

Goldhar, 2012; Hendriksen & Jørgensen, 2015; Tejsner, 2013; Tejsner & Veldhuis, 
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2018). Examples of ongoing environmental changes affecting traditional food systems as 

observed in Greenland include warmer temperatures, unstable sea ice, and increased 

number of accidents due to the instabilities in ice and weather conditions (Hendriksen & 

Jørgensen, 2015; Tejsner & Veldhus, 2018). Environmental factors are important in terms 

of overall food availability in Greenland (Ford & Goldhar, 2012; Watson, Shanks et al., 

2018). Supplies of both traditional and imported foods are vulnerable to various 

environmental factors, including weather patterns, ice conditions, hunting quotas, and 

animals’ migrations (Tejsner, 2013; Watson, Shanks et al., 2018), which in turn are 

affected by the environmental changes. Moreover, the seasonal fishing and hunting 

activities are based on previous encounters and rationalities formed concerning the local 

environment (Tejsner, 2013). This local knowledge is threatened by the unpredictabilities 

related to the ongoing environmental changes. Also, in their case study from West 

Greenland, Ford and Goldhar (2012) identified vulnerabilities related to the 

environmental changes to be most profound in terms of hunting and fishing. Furthermore, 

they discuss how the study participants described the presence of sea ice to have a positive 

impact and importance in terms of their mental health and sense of well-being (Ford & 

Goldhar, 2012). 

 

Interestingly, some scholars challenge the popular portrayal of Arctic people as 

vulnerable and passive victims of environmental changes threatening their ways of living 

by highlighting the continuous “disequilibriums” (Tejsner & Veldhuis, 2018, p. 704), 

states of constant change and unpredictabilities in the environment in short and long-time 

scales while presenting Indigenous and local people in Greenland as resilient and 

adaptable to those changes (Ford & Goldhar, 2012; Tejsner, 2013; Tejsner & Veldhuis, 

2018). For example, Tejsner (2013) discusses how the local fishermen acknowledge the 

fluctuations concerning the surrounding environment and wildlife and remain open and 

flexible to them. The use of modern technologies such as GPS and snow scooters 

combined with the traditional knowledge and strong social networks strengthen the view 

of Indigenous societies as adaptive and flexible rather than passive recipients of ongoing 

environmental changes (Ford & Goldhar, 2012; Tejsner & Veldhuis, 2018, p. 713). In 

relation to the impacts of climate change in the Arctic region, adaptation has been 

described as “the ability of a community to change, or adopt new behaviours, in order to 

avoid or minimize risk, and to be able to continue the most important cultural, economic 
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and health-related benefits of the present way of living” (Berner et al., 2015, p. 127). Ford 

and Goldhar (2012) identified several factors influencing the adaptive capacities on an 

individual and household levels related to traditional food systems in Greenland: 

flexibility and diversity in hunting and fishing practices; role of women as wage earners 

supporting male hunters/fishermen; knowledge of environmental conditions; existence of 

alternative income sources; and willingness to alter livelihoods. Additionally, 

governmental regulations concerning, for example, quotas, season dates, and harvest 

locations, combined with the pressure from the environmental changes, were described 

as constraining their capacities to adapt (Hendriksen & Jørgensen, 2015; Ford & Goldhar, 

2012).     

 

In turn, empowerment has been defined and measured in various ways and applied in 

many fields, including sociology, community psychology, and health promotion (Ibrahim 

& Alkire, 2007). However, the use in relation to environmental changes, especially in the 

Arctic context, remains more limited. In fact, there is no commonly agreed definition or 

measurement of empowerment, neither generally speaking nor in more specific context 

of environmental changes in the Arctic. Empowerment is overall a multi-dimensional 

concept with a range of possibilities for implementation and interpretation. In the Arctic 

context, empowerment has been discussed and determined through the notion of fate 

control as part of the Arctic Social Indicators (Dahl et al., 2010). Dahl et al. (2010) 

describe empowerment as “the process of achieving the capacity to make choices into 

desired actions and outcomes” (p. 129) and conclude fate control as the outcome of 

empowerment. Empowerment (or fate control) requires the capacity to make decisions 

and the resources needed to implement them. (Dahl et al., 2010.) Although, empowerment 

is not specifically discussed in connection to the ongoing environmental changes they, 

alongside with the sociocultural changes and related challenges, underline the profound 

reasons for creating such indicators to track trends in human development in the Arctic 

in the first place (Larsen et al., 2010, p. 11). Overall, without undermining the Indigenous 

and local peoples’ capacities to adapt to the changing environment and feelings of 

empowerment, discussing the vulnerable position of the Arctic people should not be 

disregarded solely as disrespectful and ignorant, but rather seen as important way to 

emphasise the urgency of climate related challenges drawing various stakeholders 

together working towards a shared goal. 
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2.8 Summary: the interlinkages between traditional food systems and health 

 

Figure 2 summarises the literature review and places the previous research on the association 

between traditional food system and health, conducted in Greenland, into broader theoretical 

framework relevant for the topic. The main elements in the figure represent the Indigenous 

perspectives on health and well-being recognising the holistic nature of individual health 

while acknowledging the interconnectedness of the health of the environment, wildlife, 

and people in accordance with One Health approach (One Health Commission, 2020). 

These Indigenous perspectives are adapted from the description of Yadeun-Antuñano 

(2019): “self” encompassing the complexity of health, including physical, mental, and 

spiritual aspects; “the community”, or sociocultural environment, highlighting the 

importance of the community, social relationships, and cultural well-being; and “the 

land”, or natural environment, encompassing the overall health and well-being of the 

environment and wildlife. All these elements are interconnected with each other as well 

as with the traditional food systems of Indigenous people in Greenland. 

 

Figure 2. Summary of previous research on the associations between traditional food systems and health conducted 

in Greenland, in a broader context of theoretical background. 
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Traditional food systems refer to the food systems of Indigenous peoples encompassing a range 

of components related to the whole life course of a food item rather than focusing on a single 

viewpoint (FAO, 2018; Kuhnlein & Receveur, 1996). These components include: the 

acquisition of food, for example, hunting, fishing, and gathering activities used to harvest food 

from the local environment with emphasis on seasonality; use of food, including methods of 

preservation and preparation as well as consumption; and social aspects with a strong notion of 

sharing and receiving traditional foods between family and community members. Additionally, 

traditional food systems highlight the cultural significance and importance of traditional 

knowledge passed through generations. (Kuhnlein et al. 2009, 2013.) Within the context of 

Greenland, traditional diet relies heavily on meat, fat, and organs of marine mammals, fish, and 

some terrestrial animals acquired from the local environment through hunting and fishing 

activities (Bjerregaard & Jeppesen, 2010; Sowa, 2015). In turn, gathering of berries, mushrooms, 

herbs, and plants is also practiced in Greenland, however, discussed lot less in the literature.  

 

Furthermore, traditional food systems are, indeed, strongly connected to the natural and 

sociocultural environments; the health and well-being of the environment, wildlife, and people 

are interconnected (Hueffer et al., 2019). Healthy and safe environment with stable, sustainable 

wildlife populations contribute to the health and well-being of local communities and individuals 

enabling them to maintain culturally important practices, and vice versa. Therefore, different 

aspects, including threats and changes, influencing the natural and sociocultural environments 

simultaneously impact the traditional food systems and people relying on them. In terms of 

Greenland, examples of such elements include: environmental changes often linked to climate 

change influencing especially subsistence activities (Hendriksen & Jørgensen, 2015; Ford et 

al., 2018; Ford & Goldhar, 2012; Tejsner, 2013; Tejsner & Veldhuis, 2018); environmental 

contamination influencing the health of the wildlife and humans, mostly through consumption 

of contaminated foods (Weihe, Debes, et al., 2016; AMAP 2015, 2018b); sociocultural changes 

manifested through the shift away from traditional lifestyles and dietary transition contributing 

to epidemiologic transition (Hansen et al., 2008; Dahl-Petersen et al., 2011; Sowa, 2015; 

Watson, Miles et al., 2018); and institutional factors such as governmental regulations described 

as additional pressure constraining capacity of local people to adapt to the ongoing changes (Ford 

& Goldhar, 2012).  
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The capacities to adapt to the sociocultural and environmental changes have an impact on the 

health and well-being of the local communities and individuals among many other mechanisms. 

Overall, the associations between traditional food system and health have been approached from 

various viewpoints producing information and providing insight on the many different 

mechanisms how traditional food systems may impact health. Within the context of Greenland, 

these mechanisms include environmental contamination, dietary content and nutrients, physical 

activity, sociocultural importance, microbiological profile, and genetic adaptation to diet. 

Furthermore, the studies measuring these effects on health and well-being have utilised several 

different indicators either focusing on more physical, rather objective, or mental and spiritual, 

more subjective, health effects and measures. The objective measures of health have focused 

on effects impacting the immunological, cardiovascular, reproductive, neurobehavioral, 

endocrine, and skeletal systems or defined carcinogenic effects related to traditional food 

systems in Greenland. In turn, the subjective measures have included notions of cultural 

well-being, ethnic identity and pride, sense of belonging and purpose, connection with 

the environment, and social cohesion while utilising different indicators, for example, 

SRH, subjective well-being, quality of life, satisfaction with life, and empowerment, in 

terms of fate control. Importantly, majority of the previous research focuses on the objective 

measures of health and much less is known about the effects on subjective experiences of health 

and well-being. Furthermore, the evidence is conflicting, and traditional food system 

seems to have simultaneous health risks and benefits. 

 

There are few considerations in terms of previous research conducted in Greenland on the topic. 

Noteworthily, research concerning traditional diet in Greenland tends to focus on marine and 

land mammals, and fish, whereas the gathered foods have been lot less studied or discussed in 

the literature. Similarly, the main emphasis on subsistence activities relies on hunting and fishing 

and research on gathering remains much more limited. Furthermore, oftentimes, research was 

conducted on reproductive age women as the health-related concerns are considered especially 

profound on fertility and foetal development. This was well established especially in studies 

focusing on the environmental contamination. Additionally, often the adverse health effects 

associated with the traditional foods have slower onset with limited acute effects, if any. 

Therefore, a question remains whether Indigenous people, possibly appreciating and 

valuing their traditional food highly, regard the potential adverse health effects as 

outweighing the experienced benefits and importance of traditional food.   
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3. RESEARCH AIM AND QUESTIONS 

 

Previous research has primarily focused on the objective indicators of health and well-

being in relation to traditional food systems of Greenland. In turn, this thesis focuses on 

the local peoples’ own perspectives in relation to their traditional food systems building 

on the existing knowledge and providing an additional viewpoint on the topic. The overall 

aim of this research is to characterise the contemporary role of the traditional food system 

and related changes and examine the relationship between the traditional food system and 

self-rated health and mental wellness among the local people within one community in 

Greenland.  

 

Research questions:  

 

1. What is the role of the traditional food system and what kind of 

changes, if any, related to them, have been identified in the 

community?  

  

2. Are there any associations between use and acquisition of traditional 

foods and related changes, and perceived health, well-being, quality 

of life, satisfaction with life, and feelings of empowerment? 
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4. METHODOLOGY 

  

This thesis is a part of an international research project Nunataryuk that aims to determine 

the impacts of thawing Arctic permafrost on the environment, climate, and local people, 

and develop mitigation and adaptation strategies (Nunataryuk, 2020). The study design is 

cross-sectional and therefore, the analysis remains mainly descriptive with some 

measures of association, whereas any conclusions of causality between different variables 

are not possible to draw. Mainly quantitative research methods are used to analyse the 

data. This chapter provides an overview of the study population and data collection, 

discusses the chosen study variables in detail, and introduces the methods of statistical 

analysis used to answer the research questions.   

 

4.1 Study population  

 

The data has been collected in a form of a survey in a community located in Disko Bay, 

western Greenland, between February and April 2019. The settlement has a small 

population with less than 1,000 inhabitants of which, approximately 200 were under 18 

years of age in 2019, and similarly to many other rural regions and small settlements in 

Greenland, can be characterised with more traditional ways of living. The community 

members were encountered and informed about the research project and included in 

related discussions with a possibility to acquire more knowledge and raise concerns, prior 

to data collection. The study participants were chosen and recruited utilising snowball 

sampling and the knowledge of the local project representative familiar with the 

community members. Only a few members of the community declined to participate. The 

study population consists of 100 local persons meeting the eligibility criteria of being at 

least 18 years of age and permanently residing in the settlement. Furthermore, the study 

participants were chosen by stratified sampling (Vilkka, 2015), including age, gender, 

and employment related factors to represent the demographic structure of the settlement.  

 

4.2 Data collection 

 

The survey was developed for the Nunataryuk project in co-operation with the 

multidisciplinary research group and it has been pretested in the same region. The survey 
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was developed in English and translated to Greenlandic for the data collection in 

Greenland. After pretesting, a couple of alterations were done to the survey questions to 

enhance cultural and linguistic suitability. The alterations included adding a few options 

to two multiple choice questions used in the survey. The responses to the open questions 

were further translated to English for data analysis. Initially, the data were to be collected 

electronically through online survey, however, as no one responded through the online 

inquiry, the participants were approached in person by a research team member. Similar 

problems were witnessed in other field sites with the online survey. Finally, the survey 

was filled by the study participants themselves in the presence of a member of the research 

project, also Indigenous Greenlander. 

 

The survey is mainly quantitative but has some open questions. Overall, the survey 

consisted of 42 questions divided into three themes; first, questions exploring the 

ecosystem services and social impacts of the environment and related changes; second, 

questions on use and acquisition of traditional food in the community; and third, questions 

defining the study participant characteristics and their perception of health and subjective 

well-being. The data included in the analysis derive mainly from the second and the last 

themes and comprises of 26 quantitative questions and one fully open question. The 

quantitative questions include multiple choice, Likert, and Slider’s scale type questions, 

and many also provided possibility for an open answer. The data consists of questions 

approaching different aspects of traditional food systems in order to capture a holistic 

picture of the contemporary role of those traditional food systems in the community. 

These include questions concerning the use of traditional foods in terms of consumption, 

seasonal variation, and preferred preservation methods; questions related to food 

acquisition, including subsistence activities and their importance, social aspects in terms 

of receiving and sharing traditional food items; and changes potentially influencing either 

the use or acquisition of traditional food.  

 

Additionally, the data includes five questions measuring the perception of health, mental 

wellness, and empowerment of the study participants, from rather holistic point of view. 

The questions include SRH, subjective well-being, satisfaction with life, quality of life, 

and feelings of empowerment in relation to the observed changes in the environment. The 
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measures of perceived health and mental wellness, including well-being, satisfaction with 

life, and quality of life, were adapted from the SLiCA project (Poppel, 2015). 

 

4.3 Study variables  

 

The study variables, used in this study, include variables representing different 

viewpoints of traditional food systems such as the use and acquisition of traditional foods 

and related changes, variables measuring perceived health and subjective well-being, and 

background variables. Some variables were recategorised to enable more various 

analysis. The recategorisation processes of the altered variables are presented in Figure 3 

and the original variables used in the analyses, as they were used in the survey, can be 

found as an Appendix 1. More detailed descriptions of the original and recategorised 

variables are provided in the following chapters below.   

 

Figure 3. Recategorised study variables and their original forms 
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4.3.1 Traditional food system 

 

Aspects of the food usage include questions concerning the consumption of traditional 

food including seasonal variation, and preferred preservation methods. Consumption of 

traditional food was measured through question regarding whether respondents consume 

traditional foods on weekly basis and through subjective evaluation of the percentage of 

country food in the overall diet. The latter question utilised Slider’s scale ranging from 

0% to 100% and was categorised into three groups: 0-33% for low, 34-66% for 

intermediate, and 67-100% for high proportion of traditional food items in the overall 

diet. The seasonal variation was evaluated by asking the most consumed food items for 

each season separately with a possibility for an open answer. The open answers 

concerning the seasonal variation in the consumption of traditional food items were 

categorised as “lamb” for open answers “Greenlandic lamb”, as “seafood”, including 

mussels, crabs, and shellfish, and “gathered foods”, including different berries, 

mushrooms, plants, and herbs collected from the local environment.   

 

Variables describing the food acquisition included aspects related to subsistence activities 

and their importance, main sources of food, and social aspects in terms of sharing and 

receiving traditional food items. The trends and importance of subsistence activities were 

evaluated by questions concerning whether the respondents practised hunting and/or 

fishing, or gathering including picking berries, mushrooms and medicinal plants or foods. 

The respondents were asked to evaluate the importance of subsistence activities for their 

household using Slider’s scale from 0 (not important) to 100 (very important). The 

answers were categorised into three categories: 0-33 representing low, 34-66 

intermediate, and 67-100 high level of importance.   

 

The data include variables measuring two types of changes related to traditional food 

systems: the changes in the use of traditional foods and changes in the physical 

environment affecting subsistence activities. Changes in the use of traditional food was 

assessed by a question “Has the amount of country food you eat increased or decreased 

in the past years?” utilising a Slider’s scale from 0 to 100, 0 representing and labelled as 

“decreased”, 50 “stable”, and 100 “increased”. Additionally, an open question provided 

an opportunity to explain the possible changes in the consumption of traditional food. 
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Similarly, changes related to the subsistence activities include changes in the number of 

berries and/or medicinal plants measured by Slider’s scale from 0 (decreased) to 100 

(increased), with 50 representing no changes or stable situation. Both scales were 

categorised into three groups where those who answered 45-55 were separated as “stable” 

indicating no changes in diet or numbers of berries/mushrooms, whereas 0-44 grouped as 

“decreased”, and 56-100 as “increased”.  

 

4.3.2 Self-rated health and measures of mental wellness 

 

The participant’s perception of their health and mental wellness were assessed through 

different constituting aspects, including SRH, subjective well-being, satisfaction with 

life, quality of life, and feelings of empowerment in the face of changes influencing the 

consumption or acquisition of traditional foods. The term “mental wellness” is used in 

this thesis as well as in a recently published study by Timlin et al. (2021) deriving from 

the same set of data. It includes measures of subjective well-being, satisfaction with life, 

quality of life, and feelings of empowerment.  

 

SRH utilised the Slider’s scale ranging from 0 marked as “not healthy” to 100 “very 

healthy” and 50 marked as “healthy”. In turn, subjective well-being, quality of life, and 

satisfaction with life were all measured using Likert-scale: Very bad, Bad, Ok, Good, 

Very good, N/A. SRH was categorised into three categories: 0-33 low, 34-66 

intermediate, and 67-100 high level of health. The measures of well-being, quality of life, 

and satisfaction with life were combined using summation to get an additional variable 

describing the overall level of perceived well-being possible values ranging from 3 to 15. 

Additionally, the measures of well-being, quality of life, and satisfaction with life were 

also each individually recategorised into two categories separating the ones who 

answered “very good” from the others.   

 

In turn, feelings of empowerment were assessed with a multiple choice -question “Do you 

feel empowered to face these changes?” after questions concerning the changes referred 

to. The response options were “yes”, “somewhat”, “no”, and were recategorised as “yes” 

and “no” of which only those who stated “yes” were included in that category, whereas 

those who replied either “no” or “somewhat” were recategorised as “no”.  
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4.3.3 Background variables 

 

Background variables include multiple choice questions defining the age, gender, 

language, and professional activity of the respondent. Significant proportion of the 

participants chose a professional activity outside the predetermined options. The 

professional activity was divided into two categories depending on whether they were 

actively engaged in working life (public sector, private business, and professional 

hunter/fisherman) or not (unemployed, retired, student, or homemaker). The open 

answers provided a variety of different job descriptions and were categorised in similar 

manner. Additionally, the age was recategorised as “18-34”, “35-54”, and “55 and over”. 

 

4.4 Data analyses 

 

The statistical methods used in this thesis include descriptive methods, crosstabulations, 

and logistic regression. Additionally, the principles of content analysis were applied to 

analyse the open answers. All analytical processes are described in detail below. IBM 

SPSS version 26 software was used for all quantitative data analysis, and Microsoft Office 

Excel and Word for content analysis and data visualisations. The significance level was 

set to p < 0.05. The selected variables and statistical methods used are listed in Table 2 

by the research question. 

 

4.4.1 Statistical methods 

 

Descriptive methods were used to describe the role of traditional food systems in the 

community through current practices, their importance, and related changes using both 

original and modified variables. These methods included distributions, frequencies, and 

measures of central tendencies. Results are presented as percentages for categorical 

variables, and as medians (minimum and maximum) for continuous variables due to non-

normal distributions. Data visualisations utilise bar charts and tables presented later.  

 

In turn, the relationships between different aspects of traditional food system, focusing 

on the use and acquisition of traditional foods and related changes, and SRH, subjective 
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well-being, quality of life, satisfaction with life, and empowerment were inspected as 

follows. First, crosstabulations were used to analyse these associations when both, 

dependent and independent variables were categorical. Furthermore, because of the small 

sample size the dependent variables were used in their recategorised, binary form for all 

crosstabulations. Different categories of the independent variables were inspected in 

terms of how many belonged to the group with highest level of well-being, satisfaction 

with life, quality of life, sum score, and SRH. The statistical inference was measured 

using Chi-square (χ2) or Fisher’s test.  

 

After crosstabulations, binary logistic regression was used to further analyse the 

associations between selected variables. Initially, all associations were analysed using 

univariate logistic regression model and then, adjusted for appropriate background 

variables. The dependent variables were used in their binary forms with the high level of 

well-being, satisfaction with life, quality of life, sum score, SRH, and feelings of 

empowerment as the desired outcome. The independent variables’ reference groups were 

defined to represent the local norm (the most common response option) as seen through 

the results of the descriptive analyses. Logistic regression was performed on the selected 

variables regardless of the results of the crosstabulations. However, the predefined criteria 

for the logistic regression included minimum of five observations per category. Some 

categories or associations were excluded from the logistic regression analysis due to large 

number of missing values or too great uniformity in the answers (n < 5), and two 

categories were combined for one variable to enable further analysis. The combination 

concerned the categories of “low” and “intermediate” levels of traditional food 

consumption. If the defined criteria were not met, the logistic regression was not 

performed.  

 

The associations were adjusted for chosen background variables, including age, gender, 

and employment which are all potentially connected to the traditional food system as well 

as to the subjective health and mental wellness. Small sample size limited the 

opportunities in terms of what and how many background variables were possible to 

adjust for. A forward selection method was used with predefined variables starting from 

the crude model and adding the variables to adjust for one at a time. The final variables 

included in the adjusted model were age and gender as employment was not suitable due 
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to small numbers of observations in many categories (n < 5). Similarly, the logistic 

regression was not performed on the following variables: gathering and quality of life; 

changes in the number of berries and quality of life; changes in traditional food 

consumption, SRH, and well-being; and the “increased” category of possible changes in 

the number of berries/mushrooms, which was therefore excluded from the analyses 

completely. The results of the logistic regression are presented using forest plots.  

 

 

4.4.2 Content analysis 

 

The data also included some open answers not suitable for quantitative methods as such. 

Content analysis serves as a flexible method used to analyse written, verbal, or visual 

communication messages aiming to describe and quantify a phenomenon of interest in 

Table 2. Study questions, main variables, and statistical methods used for the analysis 

Research question Study variables Statistical methods 

1. What is the role of 

traditional food system and 

what kind of changes, if 

any, related to them, have 

been identified in the 

community?  

- Weekly traditional food consumption, 

- percentage of traditional food in diet,  

- seasonal variation,  

- preservation,  

- hunting/fishing, 

- gathering,  

- importance of subsistence activities, 

- sharing and receiving food,  

- changes in traditional food   

consumption and related reasons, 

- changes in number of 

berries/mushrooms 

Descriptive methods:  

- medians,  

- frequencies,  

- distributions 

Qualitative methods:  

- content analysis  

2. Are there associations 

between traditional food 

systems, related changes, 

and SRH, subjective well-

being, quality of 

life, satisfaction with life, 

and feelings of 

empowerment? 

- Percentage of traditional food in diet 

- hunting/fishing, 

- gathering, 

- changes in traditional food 

consumption,  

- changes in number of 

berries/mushrooms, 

- SRH 

- well-being 

- satisfaction with life 

- quality of life 

- sum variable of well-being, 

satisfaction with life, and quality of life 

- feelings of empowerment 

 

Methods for measuring 

association: 

- crosstabulation 

- logistic regression 
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objective and systematic manner (Elo & Kyngäs, 2008). All open answers were analysed 

by applying the principles of the content analysis as overall, the responses were sparse 

ranging from only single word answers to couple of sentences. The principles of content 

analysis were applied to recognise reoccurring words or concepts within the open answers 

and further categorise and quantify them. For questions providing open answer possibility 

to a multiple choice question the answers were simply categorised and reported alongside 

with the predefined categories. In turn, the one fully open question providing an 

opportunity for the respondents to describe reasons behind possible changes in the 

consumption of traditional foods, was approached following the principles of inductive 

content analysis to analyse the manifest content of the responses. Reoccurring words and 

concepts were identified and grouped together, and further categorised to represent the 

variety of reasons brought up by the respondents. The aim was to identify and develop 

better understanding of possible reasons behind the changes in traditional food 

consumption in the community. Noteworthily, authentic citations are not provided to 

protect the identity of the respondents.  

 

4.5 Ethical considerations 

 

This thesis is a part of an international research project Nunataryuk and the data was 

collected as part of the project. The project is a multidisciplinary by nature, led by social 

scientists. The research plan did not meet the criteria of medical research thus, did not 

require ethical review of human sciences for the data collection at the time locally nor 

according to the Finnish National Board on Research Integrity TENK (2019). However, 

the research team focusing on the aspects related to mental wellness, received an ethical 

approval from the Health Research Ethical Committee in Greenland for further research 

(Timlin et al., 2021). Additionally, to protect the anonymity of the community and the 

study participants, the exact location of the research is not revealed. 

 

Furthermore, research involving Indigenous people has certain special considerations, for 

example, in relation to research exhaustion. Therefore, the research needs to be designed 

and carried out with sensitivity and respect. (WHO, 2003; Drugge, 2016; Willows, 2017.) 

To respect these parameters, the data were collected with a single survey to serve the 

purpose of various research groups working in different fields of expertise, instead of 
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burdening the community with a number of different means and occasions of data 

collection. Furthermore, the community members were met with respect and involved 

throughout the project rather than treated as passive sources of information serving solely 

the interest of the researchers. In addition, the participation to the study was fully 

voluntary and an informed consent was signed by the participants prior to data collection.  

 

The data were provided by the University of Oulu and was stored and handled carefully 

throughout the thesis process to maintain confidentiality. Furthermore, after finalising the 

thesis, the data were destroyed. Overall, I have attempted to maintain transparency 

throughout the research process and to present my findings with integrity and honesty.   
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5. RESULTS  

 

5.1 Study participant characteristics 

 

The characteristics of the study participants are presented in Table 2. The gender division 

was relatively even as from the total of 100 participants 48% were male and 52% female. 

Age of the study participants varied between 18 and 65 or over with majority (39%) 

between 35 and 54 years old. Greenlandic was the most spoken language by 90% of the 

study participants, whereas Danish or a combination of both were spoken by the rest. The 

variation in the professional activities practiced by the participants is described in Table 

3. Overall, majority of the participants were working.  

 

Table 3. Characteristics of the study participants (N=100) 

Characteristics  n (%) 

Gender  100 (100) 

Male  48 (48) 

Female  52 (52) 

Age  100 (100) 

18-34  30 (30) 

35-54  39 (39) 

55 +  31 (31) 

Language  100 (100) 

Greenlandic  90 (90) 

Danish  5 (5) 

Other  5 (5) 

Professional activity  100 (100) 

Public sector  23 (23) 

Private sector  8 (8) 

Professional hunter/fisherman  11 (11) 

Unemployed  2 (2) 

Retired  7 (7) 

Student  8 (8) 

Homemaker  2 (2)  

Other  39 (39) 

Professional activity categorised  100 (100) 

Working  80 (80) 

Not working  20 (20) 
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5.2 The role of traditional food systems in the community  

 

5.2.1 Food usage 

 

The variables describing the use of traditional food are presented in Table 4. Traditional 

food was consumed by 97% of the participants on weekly basis. The self-evaluated 

proportion of traditional food intake in overall diet had median percentage of 69 (min. 5,  

max. 100), the highest number of participants (n=31) reported to consume 80% or more 

traditional foods in their diet. In contrast, only two participants evaluated that proportion 

to be less than 20%, whereas the majority fell in between these opposing categories.  

 

The preferences in the preservation methods were rated from most preferred option to 

least preferred option by the respondents. Freezer was clearly the most preferred 

preservation method as 92 respondents chose it as the primary option, followed by drying 

and/or smoking which was chosen as the second option by 69. Whereas ice storage was 

rated as the least preferable, chosen by most (n=60) as the third option.  

 

Table 4. Use of traditional food in the community (N=100)  

 

Parameters n (%) 

Country food consumption at least once per week  100 (100) 

Yes 97 (97) 

No 3 (3) 

Evaluated percentage of country food in diet  100 (100) 

< 20% 2 (2) 

20-39% 16 (16) 

40-59% 26 (26) 

60-79% 25 (25) 

80% or over 31 (31) 

Preferred preservation methods  

Freezer 99 (100) 

1. option 92 (92.9) 

2. option 6 (6.1) 

3. option 1 (1.0) 

Dried and/or smoked 81 (100) 

1. option 5 (6.2) 

2. option 69 (85.2) 

3. option 7 (8.6) 

Ice storage 68 (100) 

1. option 2 (2.9) 

2. option 6 (8.8) 

3. option 60 (88.2) 
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Figure 4. Number of respondents indicating mostly used traditional foods per season.  

 

Seasonal variation in the consumption of different country food items is presented in 

Figure 4. Seasonality in the use of different foods was evident, for some food items more 

than the others; terrestrial animals including reindeer and muskox were consumed in fall 

more often than other seasons; seal in winter and spring; birds in spring, summer, and 

fall; gathering of berries, mushrooms, plants, and herbs were most common in summer. 

Whereas the consumption of whale and fish remained high but stable, and hare, lamb, 

seafood, and polar bear low but stable, throughout the year. Overall, whale, seal, and fish 

remained most, and polar bear and seafood least commonly consumed despite the season.  

 

5.2.2 Food acquisition 

 

The characteristic and importance of traditional food systems in terms of food acquisition 

in the community are presented in Table 5. Subsistence activities were frequently 

practiced in the community, and the local environment appears to be an important source 

of food. 64% of the participants reported to either fish or hunt, and 82% gathered foods 

from the local environment. The results for the major source of food in the past week 
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were quite evenly distributed between the supermarket, the land, and family or friends. 

Overall, the subsistence activities have great importance to the participants and their 

households when evaluated on the scale between 0 and 100 (median of 88, min. 27, max. 

100). Indeed, 90.7% of the respondents had considered subsistence activities to have high 

level of importance to their household, in contrast to 8.2% considering the level of 

importance as intermediate, and only 1% as low.   

 

Additionally, sharing and receiving traditional food items remain common practices in 

the community. 90% of the participants receive country food from family, friends, and/or 

as a donation, and 88% in turn share country food with other households in the 

community. Nearly half of the respondents received country food few times a year, 

whereas the rest of the answers spread quite evenly.  

Table 5. The acquisition of traditional food in the community (N=100) 

Parameters n (%) 

Importance of subsistence activities for household                            97 (100) 

Low 1 (1.0) 

Intermediate 8 (8.2) 

High 88 (90.7) 

Hunt or fish 100 (100) 

Yes 64 (64) 

No 36 (36) 

Gathering 100 (100) 

Yes 82 (82) 

No 18 (18) 

Main source of food in the past week 100 (100) 

Supermarket 34 (34) 

Land (including frozen or preserved foods) 33 (33) 

Local shop (brættet)   2 (2) 

Family members or friends 31 (31) 

Receiving traditional food 100 (100) 

Yes 90 (90) 

No 10 (10) 

If yes, how often 91 (100) 

Once a week 11 (12.1) 

Two times per month 11 (12.1) 

Once a month 12 (13.2) 

Few times a year 44 (48.4) 

Once a year 13 (14.3) 

Sharing traditional food 100 (100) 

Yes 88 (88) 

No 12 (12) 



   

 

50 

 

5.2.3 Related changes 

 

Overall, the consumption of traditional food has remained somewhat stable. Majority of 

the respondents, 53.1%, considered their consumption to have stayed stable, whereas 

22.4% of the respondents thought their consumption to have decreased and 24.5% it to 

have increased (n=98, 100%). The reported reasons behind the changes were categorised 

as environmental, structural/institutional, and social reasons further described as 

“external reasons”, and personal, or “internal reasons”. All categories included responses 

explaining decreases as well as increases in the consumption of traditional food items. 

However, internal reasons, including those related to personal preferences, perceptions, 

and resources, were more commonly identified as reasons for an increase and external 

reasons more often as reasons for a decrease in the consumption. Notably, social reasons 

were quite evenly described as a reason for changes in the consumption to both directions. 

The categories and sub-categories are presented in Figure 5.  

 

Figure 5. Categories and sub-categories of reasons behind changes in the consumption of traditional food 

 

The respondents had found the numbers of berries, mushrooms, and/or medicinal plants 

in the best picking spots clearly decreasing. Approximately half (53.8%) reported a 

decrease in the number of berries and/or plants, and only 3.8% had observed an increase 

in the numbers (n=80, 100%).  
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5.3 Traditional food system and measures of health and mental wellness 

 

5.3.1 Self-rated health and mental wellness in the community  

 

The parameters measuring different aspects of perceived health and well-being of the 

participants living in the community are presented in Table 6 below. Overall, the 

respondents viewed their subjective health and mental wellness consistently relatively 

highly. 

 

The results from the scale of SRH had a median of 50, i.e., “healthy” (min. 17, max. 100). 

Majority, 69.7% of the respondents fell into the category of intermediate level of health 

and clear minority, only 7.1% low level of health. Subjective well-being, quality of life, 

and satisfaction with life were all relatively highly rated among the participants; most 

rated all three as “good”, followed by “very good”. The sum variable measuring mental 

wellness by combining the values from all three had a median of 12 (min. 7, max. 15) on 

the range from lowest possible value of three to highest possible value of 15. Most 

Table 6. Dependent variables (N=100)  

Parameters  n (%) 

Well-being  99 (100) 

Very bad/Bad/Ok 14 (14.1) 

Good  57 (57.6) 

Very good  28 (28.3) 

Quality of life 99 (100) 

Very bad/Bad/Ok 8 (8.1) 

Good  70 (70.7) 

Very good  21 (21.2) 

Satisfaction with life 99 (100) 

Very bad/Bad/Ok 3 (3) 

Good  58 (58.6) 

Very good  38 (38.4) 

Summation of well-being, quality of life, and satisfaction with life 99 (100) 

Not so strong 53 (53.5) 

Very strong 46 (46.5) 

Self-rated health 99 (100) 

Low level 7 (7.1) 

Intermediate level 69 (69.7) 

High level 23 (23.2) 

Feelings of empowerment to face changes  94 (100) 

No 13 (13.8) 

Somewhat  27 (28.7) 

Yes 54 (57.4) 
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respondents reported to have feelings of empowerment to face changes observed in the 

community potentially influencing their traditional food systems. These parameters 

describing the subjective health and mental wellness are not further evaluated, analysed, 

nor discussed separately but are rather utilised in relation to the traditional food system 

in the community.   

 

5.3.2 Associations between traditional food system, self-rated health, and mental 

wellness 

 

The results of the crosstabulations of all selected variables are presented in Table 7. 

Hunting and/or fishing was statistically significantly associated with the sum variable 

(p=0.027) as those who did hunt and/or fish had more frequently very strong sum score 

(54.7%) compared to those who did not (31.4%). Similarly, from the components of the 

sum score, having a very good quality of life and very good satisfaction with life were 

associated with hunting and/or fishing, however, these associations were not statistically 

significant. Gathering was not found to have statistically significant associations with 

well-being, satisfaction with life, quality of life or their sum score. Although interestingly, 

gathering was inversely associated with well-being as those who did not practice 

gathering had more frequently very good well-being (44.4%) compared to those who did 

not (24.7%). However, the association did not reach statistical significance (p=0.092).  

 

Nevertheless, similarly, gathering was statistically significantly associated with lower 

levels of SRH as 44.4% of those who did not practice gathering had high level of SRH 

compared to 18.5% of those who did (p=0.018). Interestingly however, gathering was 

simultaneously positively associated with feelings of empowerment (p=0.010). 

Furthermore, changes in the number of berries and/or mushrooms were statistically 

significantly associated with satisfaction with life (p=0.006), quality of life (p<0.001), 

and the sum score (p=0.011) as those who reported that the numbers had remained stable 

or increased, had more frequently evaluated all three higher than those who reported  

decrease in the numbers. There were no statistically significant associations between 

traditional food consumption, changes in traditional food consumption, changes in the 

environment and any of the measures of well-being.  
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Similar patterns were present in the results of the logistic regression analyses. Those 

results, concerning the use and acquisition of traditional food and related changes, are 

illustrated in Figure 6. Traditional food consumption was not significantly associated with 

any of the dependent variables. Hunting and/or fishing continued to be significantly 

associated with the sum variable (unadjusted OR 0.38, CI 0.16-0.91, p=0.029); those who 

did not hunt and/or fish had lower odds of having a very strong sum score compared to 

those who did. The association appeared stronger after adjusting for age and gender (OR 

0.27, CI 0.10-0.77, p=0.015). Similarly, those who did not hunt and/or fish had lower 

odds of having a very high satisfaction with life compared to those who did in the adjusted 

model (OR 0.34, CI 0.12-0.97, p=0.043) unlike in the unadjusted model or in 

crosstabulations. Gathering continued to have adverse association with SRH as those who 

did not practice gathering had over three times higher odds of having evaluated their SRH 

high (unadjusted OR 3.52, 1.19-10.42, p=0.023), the association was found weaker after 

adjusting for age and gender yet, it did remain significant (OR 3.17, CI 1.01-9.96, 

p=0.048). In turn, those who did not practice gathering were less likely to have feelings 

of empowerment both in the unadjusted model (OR 0.24, CI 0.08-0.75, p=0.014) and the 

adjusted model (OR 0.35, CI 0.13-0.96, p=0.041).  

 

Changes in the traditional food consumption were not associated with any of the 

dependent variables regardless of the direction of the change. Notably, those who reported 

an increase in their consumption of traditional food seemed to have higher odds of having 

very good quality of life in the unadjusted (OR 3.16, CI 0.97-10.35, p=0.057) and the 

adjusted (OR 3.23, CI 0.94-11.19, p=0.064) models yet, these associations did not reach 

statistical significance. In turn, a decrease in the number of berries and/or mushrooms 

was associated with lower odds of having very good satisfaction with life (unadjusted OR 

0.23, CI 0.09-0.63, p=0.004; adjusted OR 0.19, CI 0.07-0.60, p=0.002) and very strong 

sum score (unadjusted OR 0.25, CI 0.09-0.66, p=0.005; adjusted OR 0.20, CI 0.07-0.57, 

p=0.003) compared to those who had reported stability in the numbers. 
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Table 7. Participants with very good well-being, satisfaction with life, quality of life, very strong sum score, high level of SRH, and positive feelings of empowerment by variables of 

traditional food system and related changes.  
 

Very good  

well-being  

(n=99) p 

Very good 

satisfaction 

with life  

(n=99) p 

Very good 

quality of 

life  

(n=99) p 

Very strong  

sum score  

(n=99) p 

High level of 

SRH 

(n=99) p 

Feelings of 

empowerment  

(n=94) p 

Traditional food consumption (n=99)  

High level  14 (28.0) 0.752 23 (46.0) 0.192 14 (28.0) 0.053 23 (46.0) 0.961 10 (20.0) 0.641 24 (50.0) 0.317 

Intermediate level  10 (32.3)  8 (25.8)  2 (6.5)  15 (48.4)  9 (29.0)  20 (66.7)  

Low level  4 (22.2)  7 (38.9)  5 (27.8)  8 (44.4)  4 (22.2)  10 (62.5)  

Hunting/fishing (n=99)  

Yes 18 (28.1) 0.962 28 (43.8) 0.138 15 (23.4) 0.464 35 (54.7) 0.027 14 (21.9) 0.665 37 (61.7) 0.272 

No 10 (28.6)  10 (28.6)  6 (17.1)  11 (31.4)  9 (25.7)  17 (50.0)  

Gathering (n=99)  

Yes 20 (24.7) 0.092 31 (38.3) 0.961 18 (22.2) 0.602 36 (44.4) 0.393 15 (18.5) 0.018 49 (63.6) 0.010 

No 8 (44.4)  7 (38.9)  3 (16.7)  10 (55.6)  8 (44.4)  5 (29.4)  

Changes in traditional food 

consumption (n=97) 
 

Decreased 4 (18.2) 0.442 10 (45.5) 0.315 6 (27.3) 0.119 10 (45.5) 0.957 3 (13.6) 0.441 10 (50.0) 0.654 

Stable 18 (32.7)  18 (32.7)  8 (14.5)  26 (47.3)  15 (27.3)  31 (62.0)  

Increased 6 (30.0)  10 (50.0)  7 (35.0)  10 (50.0)  5 (25.0)  13 (59.1)  

Changes in number of 

berries/mushrooms (n=79) 
 

Decreased 10 (22.2) 0.841 11 (24.4) 0.006 3 (6.7) <0.001 14 (31.1) 0.011 7 (15.6) 0.639 26 (60.5) 0.320 

Stable 9 (27.3)  18 (54.5)  13 (39.4)  20 (60.6)  7 (21.2)  22 (68.8)  

Increased 0 (0.0)  1 (100.0)  1 (100.0)  1 (100.0)  0 (0.0)  0 (0.0)  

N=100, the total number of participants, n=number of corresponding answers, frequencies in percentages, n (%). Bolding highlights statistical significance (p < 0.05) 
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Figure 6. Forest plots illustrating the unadjusted (round) and age- and gender-adjusted (square) odds 

ratios and 95% confidence intervals for each measure of well-being by the level of traditional food 

consumption, subsistence activities, and related changes.  
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6. DISCUSSION 

 

6.1 The main results of the study 

 

The results of this study indicate the importance of the traditional food system in the 

community: nearly all reported to consume traditional foods on weekly basis and 

considered subsistence activities as very important for their households; self-estimated 

proportion of traditional food in overall diet was high (median 69%); and a clear majority 

practiced hunting and/or fishing and gathered foods from their local environments, 64% 

and 82%, respectively. 

 

The results of this study in terms of the possible associations between different aspects of 

traditional food system, SRH, and mental wellness were more complex. This study did 

not find any significant associations between the consumption of traditional food or 

changes in it and any measures of subjective health and mental wellness. In turn, the 

results suggested subsistence activities and related changes to have clearer association: 

hunting and/or fishing was significantly associated with very strong sum score and thus, 

seemed to support mental wellness. Interestingly, gathering was inversely associated with 

SRH, although the association became weaker in the adjusted model. In turn, observed 

decrease in the number of berries and mushrooms was inversely associated with 

satisfaction with life, quality of life, and the sum variable. 

 

6.2 The role of traditional food system in the community 

 

As mentioned before, overall, the results of this study suggest that the traditional food system 

continues to have an important role in the community. Interestingly, although the regional 

differences in traditional food consumption have been discussed in previous research suggesting 

the consumption of traditional foods to be higher in rural regions (Bjerregaard et al., 2001; 

Milman et al., 2010), the estimated proportion of traditional foods in overall diet were 

significantly higher compared to the results from previous studies conducted around Greenland 

(Baines et al., 2015; Jeppesen & Bjerregaard, 2012; Terkelsen et al., 2018). Naturally, there is 

variation in the regional focus and study participant characteristics between different studies. 

Also, importantly, majority of the other studies have evaluated the proportion as a percentage of 
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total energy intake from traditional food items by using Food Frequency Questionnaires 

(Bjerregaard & Jeppesen, 2010; Jeppesen & Bjerregaard, 2012; Terkelsen et al., 2018) or 

other validated food questionnaires commonly used in the context of Greenland (Baines et al., 

2015). This study relied on subjective estimates of the consumption and did not provide a time 

frame for the respondents. Therefore, the results are not directly comparable with each other. 

Additionally, the consumption of other food items was not included in the questionnaire and 

thus, no comparisons could be made between the importance of and reliance on the traditional 

food system and the intake of imported foods. However, the main source of food for the past 

week was relatively equally divided between the options of supermarket, land, and family and 

friends.  

 

Seasonal variation in the use of different foods was evident in the results, for some more than 

the others. Overall, whale, seal, and fish remained most, and polar bear and seafood least 

commonly consumed despite the season. Similarly, previous studies have highlighted the 

role of marine mammals in traditional diet (Baines et al., 2015; Jeppesen & Bjerregaard, 

2012; Sowa, 2015). In addition to the seasonality in the consumption, the presence of 

seasonal variation aligns with the importance of the season in terms of subsistence 

activities contributing to the building of knowledge and understanding of the local 

environment (Tejsner, 2013) and to the broader concept of traditional food systems of 

Indigenous peoples highlighting the connection with the environment (Kuhnlein et al., 

2009, 2013).  Also, seasonality in the availability and variation in the imported food items has 

been discussed in previous literature with smaller, rural settlements having clearly more limited 

access to fresh foods (Bjerregaard & Mulvad, 2012; Watson, Shanks et al., 2018). Question 

remains how much variation there is in the intake of traditional and imported food items also 

seasonally, and how that may interplay with the health effects.  

 

Majority of the respondents reported to share and receive traditional foods from friends and 

family members or as a donation. Similarly, social factors were also discussed as reasons for an 

increase as well as a decrease in the consumption of traditional foods. The notion of strong social 

importance related to the traditional food systems is in line with previous research conducted in 

Greenland (Sowa, 2015; MacDonald et al, 2013) as well as in relation to the traditional food 

systems of Indigenous peoples in general (Kuhnlein et al., 2009, 2013).  

 



   

 

58 

 

Besides social reasons, other external reasons behind changes in the consumption of traditional 

foods included environmental reasons such as changed weather conditions either challenging 

hunting activities or described as beneficial, and changes in the number of berries, fish, and 

animals observed or caught. The reasons described by the respondents relate to challenges 

described in previous studies (Ford et al., 2018; Ford & Goldhar, 2012; Hendriksen & 

Jørgensen, 2015; Tejsner, 2013; Tejsner & Veldhuis, 2018). Also, structural, or institutional 

reasons were mentioned by some respondents, including high prices of imported foods and 

regulations restricting hunting and fishing activities. Ford and Goldhar (2012) discuss the 

combination of environmental pressure and governmental regulation on subsistence activities 

constraining the capacities of locals to adapt. Additionally, internal, or personal reasons were 

described as reasons for both increase and decrease in the consumption of traditional food items. 

Limited resources often resulted in decreased consumption, whereas personal preferences, and 

perceived healthiness of food were described as reasons behind increased consumption similarly 

to the findings of Sowa (2015) and Watson, Miles et al. (2018).  

 

Overall, despite the ongoing sociocultural changes resulting in a shift away from the traditional 

lifestyle and changes in the physical activity patterns related to subsistence activities, a clear 

majority practiced subsistence activities to harvest food from their local environments (Dahl-

Petersen et al., 2011; Sowa, 2015; Watson, Miles et al., 2018). Also, nearly all considered 

subsistence activities as very important for their households. In the context of Greenland, 

the importance of subsistence activities is in line with previous research suggesting them 

to have great economic, social, and cultural importance particularly for the Indigenous 

people, and to continue to be commonly practiced especially in rural regions (AMAP, 

2017a; Poppel, 2015; Sowa, 2015). Additionally, approximately half reported a decrease 

in the number of berries, mushrooms, and/or medicinal plants in their local environments. 

Such changes were also noted as reasons for a decreased traditional food consumption. 

Noteworthily, very little was found in the literature concerning the role of gathering in 

the context of traditional food systems in Greenland.  

 

6.3 Traditional food system, self-rated health, and mental wellness 

 

Previous studies evaluating the association between traditional food systems and health 

tend to focus on rather objective measures of health and with emphasis on the 
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consumption of traditional food. Consequently, studies evaluating the relationship while 

utilising indicators to measure subjective experience of health and mental wellness, as 

well as studies approaching traditional diet from systems approach or focusing on other 

aspects besides the consumption, remain limited. Also, to my knowledge, no prior studies 

have measured the feelings of empowerment in relation to traditional food systems and 

related changes in Greenland. Importantly, as mentioned in the literature review, the 

evidence on the association between traditional food systems and health in Greenland has 

yielded conflicting results and traditional food seems to have simultaneous health risks 

and benefits. Similarly, the results from this study were inconclusive.  

 

Contrary to expectations, this study did not find any significant associations concerning 

the association between the consumption of traditional food or changes in it and 

subjective health and mental wellness. However, the concerns over the health risks related 

to the consumption of traditional food in Greenland, did not manifest in the results of this 

study, as the overall consumption of traditional food was high alongside with consistently 

high levels of SRH and mental wellness in the community overall. This aligns with 

previous literature discussing the importance of traditional food and related practices for 

Indigenous peoples themselves (Egeland et al., 2009; Kuhnlein et al. 2009, 2013), on 

some occasions even despite the concerns raised by others as discussed in the context of 

Greenland and in relation to the “Arctic dilemma” (AMAP, 2015, p. 111; Bjerregaard & 

Mulvad, 2012). Additionally, in this study, some respondents noted health as a reason to 

rather increase the intake of traditional food than decrease it. Similarly, Sowa (2015) and 

Watson, Miles et al. (2018) discuss the personal preferences in taste and perception of 

traditional food as healthier compared to imported foods as reasons to prefer traditional 

foods over imported foods.  

 

Although associations between traditional food consumption, SRH, and mental wellness 

remained unestablished, the results suggested subsistence activities and related changes 

to have clearer relationship. Hunting and/or fishing was significantly associated with very 

strong sum score in all models and thus, seemed to support mental wellness. However, 

hunting and/or fishing was not significantly associated with the components of the sum 

score - well-being, satisfaction with life, and quality of life – when inspected individually, 

besides slight positive association with satisfaction with life after adjusting for age and 
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gender. Overall, this supports the notion of subsistence activities as beneficial for health 

(Dahl-Peterson et al., 2011, 2013, 2017; Munch-Andersen et al., 2012) and their 

economic, social, and cultural importance (Larsen & Fondahl, 2014; MacDonald et al., 

2013; Poppel, 2015), especially in relation to the Indigenous peoples and their traditional 

food systems. Furthermore, the connection between satisfaction with life and hunting 

and/or fishing was also discussed by Poppel (2015) in terms of SLiCA indicators used 

among Indigenous peoples around Arctic; satisfaction with life as a whole was found to 

correspond mostly with satisfaction with opportunities to hunt and fish, among else, (pp. 

63-64). Additionally, Eliassen et al. (2012) identified a shift away from traditional 

lifestyle as a risk factor for poorer SRH in Greenland and McDonald et al. (2013) reported 

subsistence activities enhance connection with environment and be associated with self-

reliance, mindfulness, self-confidence, awareness of the consequences of one’s actions, 

and a sense of purpose (p. 7). Noteworthily, oftentimes subsistence activities in literature 

focus on hunting and fishing activities.  

 

Interestingly, gathering was inversely associated with SRH, although the association 

became weaker in the adjusted model. Traditionally, gathering has been practiced majorly 

by women and the association may have confounding factors not included in the analysis. 

For example, SRH includes the notion of physical health and could be associated with 

shorter time span state compared to the measures of mental wellness, of which especially 

satisfaction with life has been discussed as intuitively referring to the overall experience 

of life rather than momentary feelings (OECD, 2013). As discussed before, this study did 

not utilise nor inquired any information concerning the physical health of the respondents. 

Furthermore, SRH as well as all the measures of mental wellness utilised in this study 

are, indeed, subjective and may be interpreted differently by the respondents, especially 

when acknowledging the potential differences in the perspectives on health and well-

being with Indigenous understanding encompassing often broader aspects, including the 

holistic nature of individual health, as well as the importance of the community, and the 

interconnectedness of the health of the people, wildlife, and the environment (Hueffer et 

al., 2019; Yadeun-Antuñano, 2019). 

 

Besides the inverse association with SRH, gathering was simultaneously positively 

associated with feelings of empowerment supporting the findings of MacDonald et al. 
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(2013) as discussed before in relation to hunting and fishing. Additionally, observed 

decrease in the number of berries and mushrooms was inversely associated with 

satisfaction with life, quality of life, and the sum variable. This may connect to the 

vulnerabilities related to environmental changes threatening the knowledge of the local 

environment (Ford & Goldhar, 2012) and connection with nature (MacDonald et al., 

2013) that have been discussed in relation to subsistence activities, although, mostly in 

relation to fishing and hunting rather than gathering. In fact, as mentioned before, there 

is little, if any, discussion concerning gathering, related changes, and health in the context 

of Greenland.  

 

Noteworthily, as mentioned before, the respondents viewed their subjective health and 

mental wellness consistently relatively highly overall. The recent article by Timlin et al. 

(2021) discusses the components of mental wellness, including well-being, satisfaction 

with life, and quality of life as experienced in the community in more detail. Similarly to 

the findings of this study, they found spending time in nature in various activities, 

including hunting and fishing, to increase mental wellness, whereas gathering decreased 

the likelihood of very good well-being (Timlin et al., 2021). 

 

6.4 Strengths and limitations 

 

This study provides a good opportunity to deepen the understanding on the subjective 

experience of the local people concerning their traditional food system. Oftentimes the 

previous research has focused on the objective measures of health and placed less 

emphasis on the subjective measures of health and mental wellness. In turn, this study 

aimed to bring forth the local peoples’ own voices and experiences complementing and 

building upon the previous research on the topic. Overall, the results of this study suggest 

the traditional food system to have an important role to the community members 

themselves. Indeed, by relying on estimations of the community members and providing 

them an opportunity to express their perspectives related to the traditional food system, 

this study provides valuable insight on the topic instead of focusing on objective 

measurements that cannot necessarily bring out the subjective experience of the 

importance as well.  

 



   

 

62 

 

Furthermore, simultaneously, this study provides information on the subjective health and 

mental wellness in the community that should be examined alongside the role of 

traditional food system; the respondents viewed their subjective health and mental 

wellness consistently relatively highly overall in a community with high level of 

consumption of traditional food, and subsistence activities were commonly practiced and 

viewed very important. Acknowledgement of such combination is important especially 

when the focus is often on the concerns over the sociocultural changes and environmental 

threats affecting the traditional lifestyles, especially in rural regions in Greenland and 

around the Arctic in general. Additionally, in relation to methodology, the use of several 

different measures for subjective health and mental wellness provided a comprehensive 

picture of the well-being of the community members, instead of relying only on single 

measures. Also, the participation rate in the study was high as only few refused to 

participate and a total of 100 agreed.  

 

Importantly, there are some limitations to the study. A relatively small sample size and 

uniformity in the answers limited the possibilities for statistical analysis and influenced 

the statistical power and thus, reliability and generalisability of the results. Therefore, for 

example, multivariate analyses with more adjustments were not feasible due to which 

employment as a possible confounder was not included in the analyses. Similarly, all 

associations were not possible to analyse using logistic regression. Also, small sample 

size was also evident in the broad confidence intervals. Overall, no conclusions of the 

causality of the associations may be drawn due to the cross-sectional study design. 

 

Additionally, no data were collected on the objective health status potentially influencing 

the subjective experience of health and mental wellness as well as different aspects of 

traditional food system. The latter include, for example, the consumption of imported 

food items, as personal health reasons were noted by few respondents as a reason for an 

increase of traditional food consumption, and subsistence activities in terms physical 

fitness. Furthermore, this study did not provide a time frame for the respondents nor 

assessed the consumption of other food items challenging the comparability with other 

studies. Importantly, the data relied on subjective, self-reported estimates of different 

aspects of traditional food system and thus, possibly exposed to bias. Although, 

simultaneously, the topic of interest is evidently very complex and therefore 
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unsurprisingly, the results were inconclusive and could be characterised with uncertainty. 

Indeed, due to the complexity of the topic other unknown or unaccounted confounders 

may influence the internal validity of the results. However, despite the limitations related 

to the methodology and sample size, the subjective estimations do provide evidence 

suggesting traditional food systems to be considered important in the community and 

contribute to the subjective health and mental wellness.  

 

Noteworthily, as discussed before, the indigeneity of the respondents was not separately 

inquired in the survey which, therefore, remains uncertain. However, generally, over 90% 

of the population in Greenland are born in Greenland, and majority of migrants come 

from Denmark (Statistics Greenland, 2020). These population statistics suggest that most 

of the study respondents were also indeed Indigenous Greenlanders. This is further 

supported by the language information, if considered as a proxy for ethnicity, collected 

in the survey: 90% of the participants spoke Greenlandic at home, 5% Danish, and 5% 

combination of both. The importance of traditional food systems and related health effects 

have been discussed mostly in relation to Indigenous peoples, especially in terms of 

subjective measures of health and mental wellness suggesting the positive influence to 

stem from cultural importance, social cohesion, ethnic identity and pride, among else 

(MacDonald et al., 2013). However, despite the uncertainty over the indigeneity and small 

sample size, the study population represented the community itself well and, similarly, 

potentially other rural communities in Greenland, especially in the same region, that can 

be characterised with more traditional ways of living. Nonetheless, as Greenland is 

undergoing sociocultural transition that occurs in different stages in different regions, the 

generalisability of the study results to the overall population, remain weak.  

 

6.5 Recommendations  

 

As this study did not confirm the indigeneity nor could adjust for language, more research 

could be done to examine possible differences concerning the role of traditional food 

system and related associations on health and mental wellness between the Indigenous 

and other people living in Greenland. Similarly, the role of traditional food system in 

terms of subjective health and mental wellness could be further studied elsewhere around 

Greenland and the Arctic among Indigenous peoples. More research could be also done 
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comparing the traditional food system and the role of imported food in relation to the 

subjective health and mental wellness to deepen the understanding of the impacts of 

sociocultural transition. Furthermore, the role of gathering and related changes remains 

very limited in the previous literature and could be further examined in the context of 

Greenland, especially concerning the conflicting results related to the associations 

between gathering, SRH, and mental wellness that came out in the results of this study. 

Overall, the associations found on this study should be further researched with larger 

sample size to provide more powerful and reliable statistical analyses and enhance the 

generalisability of the results.  

 

The insight from this study highlights the need for more research and better involvement 

of Indigenous peoples and local communities in research and policy-making processes 

related to matters impacting their daily lives. The local peoples’ own perspectives 

concerning their traditional food systems, its importance, and impact on the health and 

mental wellness are essential especially in regions balancing the conflicting evidence on 

those systems, such as Greenland. The importance is further highlighted at the time of 

sociocultural and environmental changes influencing the lifestyles of Indigenous peoples 

around the Arctic. Furthermore, utilising the concept of One Health and systems approach 

when examining the traditional food were found beneficial in the context of this study; 

applying the food systems approach in research and overall discussions concerning the 

traditional food of northern Indigenous peoples as well as utilising the One Health 

approach both enable more holistic viewpoints when aiming to describe and understand 

such complex topic and further, include local perspectives.  

 

Importantly, acknowledging the importance of local perspectives and Indigenous 

knowledge could benefit all stakeholders; the engagement of Indigenous peoples has huge 

potential in terms of traditional knowledge and close interaction with local environment 

as well as risk communication, mitigation, and adaptation measures (Kuhnlein et al., 

2013; Fernández-Llamazares et al., 2019). Traditional knowledge that is passed through 

generations builds on the lived experience and is based on complex knowledge systems, 

including information and understanding of the weather and climate conditions, animal 

distribution and behaviour, the environment and local ecosystems, societal factors, and 

body condition, and traditional diet (Kuhnlein et al., 2013; AMAP, 2018a). Also, local 
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communities live in close relationship with the surrounding nature and being in the 

forefront, they observe and experience the changes in the environment quickly. 

Developing cooperation between research scientists, policymakers, Indigenous peoples, 

and local communities could benefit all tremendously. In fact, Greenland stands out as an 

example of active engagement as local residents of five larger towns and villages have 

taken part in monitoring the effects and levels of contaminants (AMAP, 2018a). This type 

of involvement and engagement of Indigenous peoples and local communities should be 

promoted and applied more broadly concerning issues related to the traditional food 

systems. 
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7. CONCLUSIONS 

 

This thesis aspired to expand on the conflicting topic of traditional food and health in 

Greenland by focusing on the local peoples’ own perspectives in relation to their 

traditional food system building on the existing knowledge and providing an additional 

viewpoint on the topic. The results of this thesis suggest traditional food system to still 

have an important role in the local community where the level of traditional food 

consumption and reliance on subsistence activities remains high regardless of the ongoing 

sociocultural and environmental changes. Additionally, traditional food system seems to 

contribute to the subjective health and mental wellness of the community members. 

Neither the concerns over potential health risks nor the discussed health benefits related 

to traditional food consumption did not come out in the results of this study where 

traditional food consumption itself, or changes in it, had no significant impact on the 

subjective health and mental wellness. However, the subsistence activities and related 

changes had clearer impact; hunting and fishing seemed to support mental wellness, 

whereas gathering was simultaneously positively associated with feelings of 

empowerment and inversely associated with SRH, and a decrease in the number of berries 

and mushrooms had a negative association with mental wellness.  

 

Noteworthily, the study had a small sample size and relied on self-reported estimations 

related to traditional food consumption and subsistence activities. However, despite the 

limitations related to the sample size and methodology, these findings provide a new 

perspective to the conflicting topic of simultaneous health risks and benefits of traditional 

food system in Greenland. Indeed, the previous studies tend to focus on the more 

objective measures of health, whereas this study provides insight from the local peoples’ 

own perspectives regarding the role of traditional food system and its impacts on their 

health and mental wellness. Additionally, this study provides new information concerning 

the role of gathering and related changes, and their relationship with subjective health and mental 

wellness; these aspects of traditional food system have had only little attention in previous 

research. Further research is needed to gain a deeper understanding concerning the local peoples’ 

own perspectives on their traditional food systems, related changes, and how those impact their 

subjective health and well-being. Moreover, pathways for these perspectives to be heard should 
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be created and cooperation between scientists, policymakers, Indigenous peoples, and local 

communities further developed.  

 

 

  



   

 

68 

 

REFERENCES 

  

Abass, K., Emelyanova, A., & Rautio, A. (2018). Temporal trends of contaminants in 

Arctic human populations. Environmental Science and Pollution Research, 25, 

28834-28850. https://doi.org/10.1007/s11356-018-2936-8  

Abass, K., Waits, A., Emelyanova, A., Miettinen, I. T., Lavikainen, A., Rautio, A., & 

Oksanen, A. (2019). One Arctic – One Health. Finnish Food Authority Research 

Reports 3. https://www.ruokavirasto.fi/globalassets/tietoa-

meista/julkaisut/julkaisusarjat/tutkimukset/riskiraportit/ruokaviraston_tutkimuk

sia_3_2019_190719.pdf  

Alsaffar, A. A. (2016). Sustainable diets: The interaction between food industry, 

nutrition, health and the environment. Food Science and Technology 

International, 22(2), 102-111. https://doi.org/10.1177/1082013215572029 

AMAP (Arctic Monitoring and Assessment Programme). (2015). AMAP Assessment 

2015: Human health in the Arctic. 

https://www.amap.no/documents/download/2594/inline   

AMAP (Arctic Monitoring and Assessment Programme). (2017a). AMAP Assessment 

2016: Chemicals of emerging Arctic concern. 

https://www.amap.no/documents/download/3003/inline   

AMAP (Arctic Monitoring and Assessment Programme). (2017b). Snow, water, ice and 

permafrost in the Arctic (SWIPA) 2017. 

https://www.amap.no/documents/download/2987/inline 

AMAP (Arctic Monitoring and Assessment Programme). (2018a). AMAP Assessment 

2018: Biological effects of contaminants on Arctic wildlife and 

fish. https://www.amap.no/documents/download/3080/inline  

AMAP (Arctic Monitoring and Assessment Programme). (2018b). Adaptation actions for 

a changing Arctic: Perspectives from the Baffin Bay/Davis Strait 

Region. https://www.amap.no/documents/download/3015/inline  

AMAP (Arctic Monitoring and Assessment Programme). (2019). Arctic climate change 

update 2019: An update to key findings of snow, water, ice, and permafrost in 

the Arctic (SWIPA) 2017. 

https://www.amap.no/documents/download/3295/inline 



   

 

69 

 

Andersen, S., Laurberg, P., Hvingel, B., Kleinschmidt, K., Heickendorff, L., & 

Mosekilde, L. (2013). Vitamin D status in Greenland is influenced by diet and 

ethnicity: A population-based survey in an Arctic society in transition. The 

British Journal of Nutrition, 109(5), 928-35. 

https://doi.org/10.1017/S0007114512002097 

Anderson, M. K. & Hansen, T. (2018). Genetics of metabolic traits in Greenlanders: 

Lessons from an isolated population. Journal of Internal Medicine, 284(5), 464-

477. https://doi-org.libproxy.tuni.fi/10.1111/joim.12814 

Baines, K. J., Backer, V., Gibson, P. G., Powell, H., & Porsbjerg, C. M. (2015). 

Investigating the effects of arctic dietary intake on lung health. European 

Journal of Clinical Nutrition, 69(11). 

http://dx.doi.org.libproxy.tuni.fi/10.1038/ejcn.2015.85 

Bang, H. O., Dyerberg, J., & Hjøorne, N. (1976). The composition of food consumed by 

Greenland Eskimos. Acta medica Scandinavica, 200(1-2), 69-73. 

doi.org/10.1111/j.0954-6820.1976.tb08198.x 

Bank-Nielsen, P. I., Long, M., & Bonefeld-Jørgensen, E. C. (2019). Pregnant Inuit 

Women's Exposure to Metals and Association with Fetal Growth Outcomes: 

ACCEPT 2010⁻2015. International Journal of Environmental Research and 

Public Health, 16(7), 1171. https://doi.org/10.3390/ijerph16071171 

Berner, J., Brubaker, M., Revitch, B., Bell, J., Tcheripanoff, M., & Krummel, E. (2015). 

In AMAP (Arctic Monitoring and Assessment Programme), AMAP Assessment 

2015: Human health in the Arctic (pp. 127-133). Oslo, Norway.   

Bjerregaard, P. (2013). The association of n-3 fatty acids with serum High Density 

Cholesterol (HDL) is modulated by sex but not by Inuit ancestry. 

Atherosclerosis, 226(1), 281-285. https://doi-

org.libproxy.tuni.fi/10.1016/j.atherosclerosis.2012.10.071 

Bjerregaard, P. & Jeppesen, C. (2010). Inuit dietary patterns in modern Greenland. 

International Journal of Circumpolar Health, 69(1), 13-24.  

https://doi.org/10.1177/1403494812454467 

Bjerregaard, P. & Larsen, C. (2018). Three lifestyle-related issues of major significance 

for public health among the Inuit in contemporary Greenland: A review of 

adverse childhood conditions, obesity, and smoking in a period of social 

transition. Public Health Reviews, 39(5).  



   

 

70 

 

Bjerregaard, P. & Mulvad, G. (2012). The best of two worlds: How the Greenland Board 

of Nutrition has handled conflicting evidence about diet and health. 

International Journal of Circumpolar Health, 

71, 18588. http://dx.doi.org/10.3402/ijch.v71i0.18588  

Bjerregaard, P., Pars, T., & Merete, O. (2001). Contemporary use of traditional and 

imported food among Greenlandic Inuit. Arctic, 54(1), 22-31.  

Bonefeld-Jørgensen, E.C., Long, M., Bossi, R., Ayotte, P., Asmund, G., Kruger, T., 

Ghisari, M., Mulvad, G., Kern, P., Nzulumiki, P., & Dewailly, E. (2011) 

Perfluorinated compounds are related to breast cancer risk in Greenlandic Inuit: 

A case control study. Environmental Health 10,(88). 

https://doi.org/10.1186/1476-069X-10-88 

Christiansen, H.H., Etzelmüller, B., Isaksen, K., Juliussen, H., Farbrot, H., Humlum, O., 

Johansson, M., Ingeman‐Nielsen, T., Kristensen, L., Hjort, J., Holmlund, P., 

Sannel, A.B.K., Sigsgaard, C., Åkerman, H.J., Foged, N., Blikra, L.H., 

Pernosky, M.A. and Ødegård, R.S. (2010), The thermal state of permafrost in 

the Nordic area during the international polar year 2007–2009. Permafrost 

Periglac. Process., 21, 156-181. https://doi.org/10.1002/ppp.687 

Dahl, J., Fondahl, G., Petrov, A., & Fjellheim, R.S. (2010). Fate control. In J.N. Larsen, 

P. Schweitzer, & G. Fondahl, (Eds.), Arctic Social Indicators: follow-up to the 

Arctic Human Development Report (pp. 129-147). Nordic Council of Ministers, 

Copenhagen.  

Dahl-Petersen, I. K., Bjerregaard, P., Brage, S., & Jørgensen, M. E. (2013). Physical 

activity energy expenditure is associated with 2-h insulin independently of 

obesity among Inuit in Greenland. Diabetes Research and Clinical Practice, 

102, 242-249. http://dx.doi.org/10.1016/j.diabres.2013.10.004 

Dahl-Petersen, I. K., Bjerregaard, P., Brage, S., Tolstrup, J., & Jørgensen, M. E. (2017). 

Physical activity and abdominal fat distribution in Greenland. Med Sci Sports 

Exerc. 49(10), 2064-2070. doi: 10.1249/MSS.0000000000001337 

Dahl-Petersen, I. K., Jørgensen, M. E., & Bjerregaard, P. (2011). Physical activity 

patterns in Greenland: A country in transition. Scandinavian Journal of Public 

Health, 39, 678-686.  

De Filippo, C., Cavalieri, D., Di Paola, M., Ramazotti, M., Poullet, J. B., Massart, S., 

Collini, S., Pieraccini, G., & Lionetti, P. (2010). Impact of diet in shaping gut 



   

 

71 

 

microbiota revealed by a comparative study in children from Europe and rural 

Africa. PNAS, 107(33), 14691-14696. https://doi.org/10.1073/pnas.1005963107 

Depken, D.  E. (2019). Gut microbiota: Impacts on human health and wellbeing. In W. 

L. Filho, T. Wall, A.M. Azul, L. Brandli, P.G. Özuyar, P. Pace, & P. Özuyar 

(Eds.). Good health and well-being, (pp. 246-253). Springer International 

Publishing AG.   

Deutch, B., Dyerberg, J., Pedersen, H. S., Aschlund, E., & Hansen, J. C. (2007). 

Traditional and modern Greenlandic food – Dietary composition, nutrients and 

contaminants. Science of the Total Environment, 384(1-3), 106-119. 

https://doi.org/10.1016/j.scitotenv.2007.05.042 

Diener, E., Suh, E. M., Lucas, R. E., & Smith, H. L. (1999). Subjective well-being: Three 

decades of progress. Psychological Bulletin, 125(2), 276-302. 

http://dx.doi.org/10.1037/0033-2909.125.2.276 

DiNicolantonio, J. J. (2016). Increase in the intake of refined carbohydrates and sugar 

may have led to the health decline of the Greenland Eskimos. BMJ Open Heart, 

3(2). http://dx.doi.org/10.1136/openhrt-2016-000444 

Drugge, A-L. (Ed.). (2016). Ethics in Indigenous research: Past experiences – future 

challenges. Umeå: Vaartoe – Centre for Sami Research. https://www.diva-

portal.org/smash/get/diva2:943266/FULLTEXT03.pdf  

Egeland, G. M., Charbonneau-Roberts, G., Kuluguqtuq, J., Kilabuk, J., Okalik, 

L., Soueida, R., & Kuhlein, H. V. (2009). Back to the future: Using traditional 

food and knowledge to promote a healthy future among Inuit. In H.V. Kuhnlein, 

B. Erasmus, & D. Spigelski (Eds.), Indigenous peoples’ food systems: the many 

dimensions of culture, diversity and environment for nutrition and health (pp. 9-

22). Food and Agriculture Organization of the United Nations.  

Eisenstein, M. (2020). The hunt for a healthy microbiome. Nature, 577(7792). 

http://dx.doi.org/10.1038/d41586-020-00193-3 

Eliassen, B-M., Braaten, T., Melhus, M., Hansen, K. L., &Broderstad, A. R. (2012). 

Acculturation and self-rated health among Arctic Indigenous peoples: A 

population-based cross-sectional study. BMC Public Health, 12, 948. 

http://www.biomedcentral.com/1471-2458/12/948 



   

 

72 

 

Elo, S. & Kyngäs, H. (2008). The qualitative content analysis process. Journal of 

Advanced Nursing, 62(1), 107-115. https://doi.org/10.1111/j.1365-

2648.2007.04569.x 

Emmerson, C. & Lahn, G. (2012). Arctic opening: Opportunity and risk in the high north. 

Lloyd’s/Chatham House. 

https://www.chathamhouse.org/sites/default/files/publications/0412arctic.pdf 

Eriksson, I., Undén, A-L., & Elofsson, S. (2001). Self-rated health. Comparisons between 

three different measures. Results from a population study. International Journal 

of Epidemiology, 30(2), 326-333. https://doi.org/10.1093/ije/30.2.326 

FAO (Food and Agriculture Organization of the United Nations). (2018). Sustainable 

food systems: Concept and framework. 

http://www.fao.org/3/ca2079en/CA2079EN.pdf 

FAO (Food and Agriculture Organization of the United States), IFAD (the International 

Fund for Agricultural Development), UNICEF (the United Nations Children’s 

Fund), WFP (the World Food Programme), & WHO (the World Health 

Organization). (2020). The state of food security and nutrition in the world 2020: 

Transforming food systems for affordable healthy diets. Rome, FAO. 

https://doi.org/10.4060/ca9692en 

Fernández-Llamazares, Á., Garteizgogeascoa, M., Basu, N., Brondizio, E. S., Cabeza, 

M., Martínez-Alier, J., McElwee, P., & Reyes-García, V. (2019). A state-of-the-

art review of indigenous peoples and environmental pollution. Integrated 

Environmental Assessment and Management, 0(0), 1-18. 

Finnish National Board on Research Integrity TENK. (2019). Ethical review in human 

sciences. https://tenk.fi/en/ethical-review/ethical-review-human-sciences 

Ford, J., Falk, K., Tesar, C., & Jacobsen, R.B. (2018). Adaptation and resilience. In 

AMAP (Arctic Monitoring and Assessment Programme), Adaptation actions for 

a changing Arctic: Perspectives from the Baffin Bay/Davis Strait Region (pp. 

307-328). https://www.amap.no/documents/download/3015/inline  

Ford, J. D., & Goldhar, C. (2012). Climate change vulnerability and adaptation in 

resource dependent communities: A case study from West Greenland. Climate 

Research, 54, 181-196. http://dx.doi.org/10.3354/cr01118 

Fumagalli, M., Moltke, I., Grarup, N., Racime, F., Bjerregaard, P., Jørgensen, M. E., 

Korneliussen, T. S., Gerbault, P., Skotte, L., Linneberg, A., Christensen, C., 



   

 

73 

 

Brandslund, I., Jørgensen, T., Huerta-Sánchez, E., Schmidt, E. B., Pedersen, O., 

Hansen, T., Albrechsten, A., & Nielsen, R. (2015). Greenlandic Inuit show 

genetic signatures of diet and climate adaptation. Science (American Association 

for the Advancement of Science), 349(6254), 1343-1347. 

https://doi.org/10.1126/science.aab2319 

Garbarski, D. (2016). Research in and prospects for the measurement of health using self-

rated health. Public Opinion Quarterly, 80(4), 977-997. 

https://dx.doi.org/10.1093%2Fpoq%2Fnfw033 

Genchi, G., Sinicropi, M.S., Carocci, A., Lauria, G., & Catalano, A. (2017). Mercury 

exposure and heart diseases. International Journal of Environmental Research 

and Public Health, 14(1). https://doi.org/10.3390/ijerph14010074 

Gibbs, E. P. J. (2014). The evolution of One Health: A decade of progress and challenges 

for the future. Veterinary Record, 174, 85-91. https://doi.org/10.1136/vr.g143 

Hamilton, L., Bjerregaard, P., & Poppel, B. (2010). Health and population. In J. N. 

Larsen, P. Schweitzer, & G. Fondahl (Eds.), Arctic Social Indicators: Follow-up 

to the Arctic Human Development Report (pp. 29-45). Nordic Council of 

Ministers, Copenhagen.  

Hansen, J. C., Deutch B., & Odland, J. Ø. (2008). Dietary transition and contaminants in 

the Arctic: Emphasis on Greenland. Circumpolar Health Supplements, 2, 1-96.   

Hansen, K. L., Melhus, M., & Lund, E. (2010). Ethnicity, self-reported health, 

discrimination and socio-economic status: A study of Sami and non-Sami 

Norwegian populations. International Journal of Circumpolar Health, 69(2), 

111-128. https://doi.org/10.3402/ijch.v69i2.17438  

Haugaard Rasmussen, I. M., Bonefeld-Jørgensen, E. C., & Long, M. (2019). Greenlandic 

women´s lifestyle and diet during pregnancy and child risk for asthma, eczema 

and allergy: An ACCEPT-substudy. International Journal of Circumpolar 

Health, 78(1). http://dx.doi.org/10.1080/22423982.2019.1682421 

Hauptmann, A. L., Paulová, P., Castro-Mejía, J. L., Hansen, L. H., Sicheritz-Pontén, T., 

Mulvald, G., Nielsen, D. S. (2020). The microbial composition of dried fish 

prepared according to Greenlandic Inuit traditions and industrial counterparts. 

Food Microbiology, 85, 103305. https://doi.org/10.1016/j.fm.2019.103305 



   

 

74 

 

Hauptmann, A. L., Paulová, P., Hansen, L. H., Sicheritz-Pontén, T., Mulvald, G., Nielsen, 

D. S. (2018). Microbiota in foods from Inuit traditional hunting. PLoS ONE, 

15(1), e0227819. https://doi.org/10.1371/journal.pone.0227819 

Hendriksen, K. & Jørgensen, U. (2015). Hunting and fishing settlements in Upernavik 

district of Northern Greenland: Challenged by climate, centralization, and 

globalization. Polar Geography, 38(2), 123-145. 

https://doi.org/10.1080/1088937X.2015.1034222 

Hjermitslev, M. H., Long, M., Wielsøe, M., & Bonefeld-Jørgensen, E. C. (2020). 

Persistent organic pollutants in Greenlandic pregnant women and indices of 

foetal growth: The ACCEPT study. Science of the Total Environment, 698. 

https://doi-org.libproxy.tuni.fi/10.1016/j.scitotenv.2019.134118 

Høyer, B. B., Bonde, J. P., Tøttenborg, S. S., Ramlau-Hansen, C. H., Lindh, C., Pedersen, 

H. S., & Toft, G. (2018). Exposure to perfluoroalkyl substances during 

pregnancy and child behaviour at 5 to 9years of age. Hormones and Behavior, 

101, 105-112. https://doi.org/10.1016/j.yhbeh.2017.11.007. 

Høyer, B. B., Ramlau-Hansen, C. H., Henriksen, T. B., Pedersen, H. S., Goralczyk, K., 

Zviezdai, V., Jonsson, B. A. G., Heederik, D., Lenters, V., Vermeulen, R., 

Bonde, J. P., & Toft, G. (2014). Body mass index in young school-age children 

in relation to organochlorine compounds in early life: A prospective study. 

International Journal of Obesity, 38(7). 

http://dx.doi.org.libproxy.tuni.fi/10.1038/ijo.2014.58 

Høyer, B. B., Ramlau-Hansen C. H., Pedersen, H. S., Góralczyk, K., Chumak, L., 

Jönsson, B. A. G., Bonde, J. P., & Toft, G. (2015). Motor development following 

in utero exposure to organochlorines: A follow-up study of children aged 5–9 

years in Greenland, Ukraine and Poland. BMC Public Health, 15. 

http://dx.doi.org/10.1186/s12889-015-1465-3 

Hueffer, K., Ehrlander, M., Etz, K., & Reynolds, A. (2019). One health in the circumpolar 

North. International Journal of Circumpolar Health, 78. 

https://doi.org/10.1080/22423982.2019.1607502 

Ibrahim, S., & Alkire, S. (2007). Agency and empowerment: a proposal for 

internationally comparable indicators. Oxford Poverty & Human Development 

Initiative (OPHI) Working Paper. Oxford Development Studies, 35(4), 379-403.  



   

 

75 

 

Jeppesen, C., & Bjerregaard, P. (2012). Consumption of traditional food and adherence 

to nutrition recommendations in Greenland. Scandinavian Journal of Public 

Health, 40(5), 475–481. https://doi.org /10.1177%2F1403494812454467 

Jeppesen, C., Bjerregaard, P., & Jørgensen, M. (2014). Dietary patterns in Greenland 

and their relationship with type 2 diabetes mellitus and glucose intolerance. 

Public Health Nutrition, 17(2), 462–470. 

https://doi.org/10.1017/S136898001300013X 

Jeppesen, C., Valera, B., Nielsen, N. O., Bjerregaard, B., & Jørgensen, M. E. (2015). 

Association between whole blood mercury and glucose intolerance among 

adult Inuit in Greenland. Environmental Research, 143, 192-197. 

https://doi.org/10.1016/j.envres.2015.10.013. 

JHR (Journalists for Human Rights). (2017). Style guide for reporting on Indigenous 

people. Journalists for Human Rights, Indigenous reporters program. 

http://jhr.ca/wp-content/uploads/2017/12/JHR2017-Style-Book-Indigenous-

People.pdf  

Jungsberg, L., Turunen, E., Heleniak, T., Wang, S., Ramage, J. & Roto, J. (2019). Atlas 

of population, society and economy in the Arctic. Nordregio working paper 

2019, 3. doi.org/10.30689/WP2019:3.1403-2511 

Knudsen, A. S., Long, M., Pedersen, H. S., & Bonefeld-Jørgensen, E. C. (2018). 

Persistent organic pollutants and haematological markers in Greenlandic 

pregnant women: The ACCEPT sub-study. International Journal of 

Circumpolar Health, 77(1), 1-10. 

http://dx.doi.org/10.1080/22423982.2018.1456303 

Kuhnlein, H. V. (2009). Why are Indigenous peoples’ food systems important and why 

do they need documentation? In H. V. Kuhnlein, B. Erasmus, & 

D. Spigelski (Eds.), Indigenous peoples’ food systems: The many dimensions of 

culture, diversity and environment for nutrition and health (pp. 1-7). Food and 

Agriculture Organization of the United Nations.  

Kuhnlein, H. V., Erasmus, B., & Spigelski, D. (Eds.). (2009). Indigenous peoples’ food 

systems: The many dimensions of culture, diversity and environment for 

nutrition and health. Food and Agriculture Organization of the United 

Nations. http://www.fao.org/3/i0370e/i0370e.pdf  



   

 

76 

 

Kuhnlein, H. V., Erasmus, B., Spigelski, D., & Burlingame, B. (Eds.). (2013). Indigenous 

peoples’ food systems & well-being: Interventions & policies for healthy 

communities. Food and Agriculture Organization of the United 

Nations. http://www.fao.org/3/i3144e/i3144e.pdf  

Kuhnlein, H. V., & Receveur, O. (1996). Dietary change and traditional food systems of 

Indigenous peoples. Annual Review of Nutrition, 16, 417-442.  

doi.org/0.1146/annurev.nu.16.070196.002221 

Larsen J. N., & Edwards T. C. (2014). Arctic Social Indicators (ASI). In A. C. Michalos 

(Ed.) Encyclopedia of quality of life and well-being research. Springer, 

Dordrecht. https://doi.org/10.1007/978-94-007-0753-5_106 

Larsen, J. N., & Fondahl, G. (Eds.). (2014). Arctic human development report: Regional 

processes and global linkages. TemaNord, 567. 

http://dx.doi.org/10.6027/TN2014-567 

Larsen, T. J., Jørgensen, M. E., Larsen, C. V. L., Dahl-Petersen, I. K., Rønn, P. F., 

Bjerregaard, P., & Byberg, S. (2018). Whole blood mercury and the risk of 

cardiovascular disease among the Greenlandic population. Environmental 

Research, 164, 310-315. https://doi.org/10.1016/j.envres.2018.03.003 

Larsen, J. N., Schweitzer, P., & Fondahl, G. (Eds.) (2010). Arctic Social Indicators: 

Follow-up to the Arctic Human Development Report. Nordic Council of 

Ministers, Copenhagen.  

Lenters, V., Portengen, L., Smit, L. A. M., Jönsson, B. A. G., Giwercman, A., Rylander, 

L., Lindh, C. H., Spanò, M., Pedersen, H. S., Ludwicki, J. K., Chumak., L., 

Piersma, A. H., Toft, G., Bonde, J. P., Heederik, D., & Vermeulen, R. (2015). 

Phthalates, perfluoroalkyl acids, metals and organochlorines and reproductive 

function: A multipollutant assessment in Greenlandic, Polish and Ukrainian 

men. Occupational and Environmental Medicine, 72, 385-393. 

MacDonald, J. P., Ford, J. D., Willox, A. C., & Ross, N. A. (2013). A review of protective 

factors and causal mechanisms that enhance the mental health of Indigenous 

Circumpolar youth. International Journal of Circumpolar Health, 72: 21775. 

http://dx.doi.org/10.3402/ijch.v72i0.21775 

Milman, N., Laursen, J., Mulvad, G., Pedersen, H. S., Pedersen, A. N., & Saaby, H. 

(2010). 13Carbon and 15nitrogen isotopes in autopsy liver tissue samples from 

Greenlandic Inuit and Danes: Consumption of marine versus terrestrial food. 



   

 

77 

 

European Journal of Clinical Nutrition, 64(7), 739-44. 

http://dx.doi.org.libproxy.tuni.fi/10.1038/ejcn.2010.67 

Moltke, I., Fumagalli, M., Korneliussen, T. S., Crawford, J. E., Bjerregaard, P., 

Jørgensen, M. E., Grarup, N., Gulløv, H. C., Linneberg, A., Pedersen, O., 

Hansen, T., Nielsen, R., & Albrechtsen, A. (2015). Uncovering the genetic 

history of the present-day Greenlandic population. American Journal of Human 

Genetics, 96(1), 54-69. https://dx-doi-

org.libproxy.tuni.fi/10.1016%2Fj.ajhg.2014.11.012 

Møller, G., Lind, M. V., Hauptmann, A. L., Senftleber, N., Hansen, C. B., Hansen, T., 

Jørgensen, M. E., & Lauritzen, L. (2021). The role of a traditional and western 

diet on glucose homeostasis in Greenlandic Inuit carriers and non-carriers of type 

2 diabetes variant in the TBC1D4 gene: A protocol for a randomized clinical 

trial. Contemporary Clinical Trials Communications, 21, 100734. 

https://doi.org/10.1016/j.conctc.2021.100734 

Munch-Andersen, T., Olsen, D. B., Søndergaard, H., Daugaard, J. R., Bysted, A., 

Christensen, D. L., Saltin, B., & Helge, J. (2012). Metabolic profile in two 

physically active Inuit groups consuming either a western or a traditional Inuit 

diet. International Journal of Circumpolar Health, 71, 1-8. 

https://doi.org/10.3402/ijch.v71i0.17342  

Niclasen, B. V-L., Petzold, M., & Schnohr, C. W. (2013). Adverse health effects of 

experiencing food insecurity among Greenlandic school children. International 

Journal of Circumpolar Health, 72. http://dx.doi.org/10.3402/ijch.v72i0.20849 

Nielsen, N. O., Bjerregaard, P., Ronn, P. F., Friis, H., Andersen, S., Melbye, M., 

Lundqvist, M., Cohen, A. S., Hougaard, D. M., & Jorgensen, M. E. (2016). 

Associations between vitamin D status and type 2 diabetes measures among Inuit 

in Greenland may be affected by other factors. PLoS ONE, 11(4). 

http://dx.doi.org.libproxy.tuni.fi/10.1371/journal.pone.0152763 

Nielsen, A. B. S., Davidsen, M., & Bjerregaard, P. (2012). The association between blood 

pressure and whole blood methylmercury in a cross-sectional study among Inuit 

in Greenland. Environmental Health: A Global Access Science Source, 11(1). 

http://dx.doi.org.libproxy.tuni.fi/10.1186/1476-069X-11-44 

Nielsen, N. O., Jorgensen, M. E., Friis, H., Melbye, M., Soborg, B., Jeppesen, C., 

Lundqvist, M., Cohen, A., Hougaard, D. M., & Bjerregaard, P. (2014). Decrease 



   

 

78 

 

in vitamin D status in the Greenlandic adult population from 1987-2010. PLoS 

ONE, 9(12). http://dx.doi.org.libproxy.tuni.fi/10.1371/journal.pone.0112949 

Nunataryuk. (2020). Project website. https://nunataryuk.org/ 

Obregon-Tito, A., Tito, R., Metcalf, J., Sankaranarayanan, K., Clemente, J C., Ursell, L. 

K., Xu, Z. Z., Van Treuren, W., Knight, R., Gaffney, P. M., Spicer, P., Lawson, 

P., Marin-Reyes, L., Trujillo-Villarroel, O., Foster, M., Guija-Poma, E., 

Troncoso-Corzo, L., Warinner, C., Ozga, A. T., & Lewis, C. M. (2015). 

Subsistence strategies in traditional societies distinguish gut microbiomes. 

Nature Communications, 6(6505). https://doi.org/10.1038/ncomms7505 

OECD (Organisation for Economic Co-operation and Development). (2013). OECD 

Guidelines on Measuring Subjective Well-being. OECD Publishing. Paris: 

OECD. http://dx.doi.org/10.1787/9789264191655-en  

One Health Commission. (2020). What is One Health? Retrieved October 6, 2020, from 

https://www.onehealthcommission.org/en/why_one_health/what_is_one_health 

Paunescu, A-C., Ayotte, P., Dewailly, E., Dodin, S., Pedersen, H. S., Mulvad, G., & Côté, 

S. (2013). Polyunsaturated fatty acids and calcaneal ultrasound parameters 

among Inuit women from Nuuk (Greenland): A longitudinal study, International 

Journal of Circumpolar Health, 72(1). https://doi.org/10.3402/ijch.v72i0.20988 

Poppel, B. (2013). Inuit Nunaat – The Inuit World: Measuring living conditions and 

individual well-being – monitoring human development. Using Survey of Living 

Conditions in the Arctic (SliCA) to augment ASI for the Inuit World. In J. N. 

Larsen, P. Schweitzer, & A. Petrov (Eds.), Arctic Social Indicators ASI-II: 

implementation (pp. 253-302). Norden.  

Poppel, B. (Ed.). (2015). SLiCA: Arctic living conditions - Living conditions and quality 

of life among Inuit, Saami and Indigenous peoples of Chukotka and the Kola 

Peninsula. TemaNord, 501. http://dx.doi.org/10.6027/ 

Rautio, A., Poppel, B., & Young, K. (2014). Human health and well-being. In J. N. 

Larsen, & G. Fondahl (Eds.), Arctic human development report: Regional 

processes and global linkages (pp. 299-347). TemaNord, 567. 

http://dx.doi.org/10.6027/TN2014-567 

Rosenquist, A. H., Hoyer, B. B., Julvez, J., Sunyer, J., Pedersen, H. S., Lenters, V., 

Jonsson, B. A. G., Bonde, J. P., & Toft, G. (2017). Prenatal and postnatal PCB-

153 and p,p'-DDE exposures and behavior scores at 5-9 years of age among 



   

 

79 

 

children in Greenland and Ukraine. Environmental Health Perspectives, 

125(10). http://dx.doi.org/10.1289/EHP553 

Ruscio, B. A., Brubaker, M., Glasser, J., Hueston, W., & Hennessy, T. W. (2015). One 

Health: A strategy for resilience in a changing arctic. International Journal of 

Circumpolar Health, 74(1). https://doi.org/10.3402/ijch.v74.27913 

Schæbel, L. K., Bonefeld-Jørgensen, E. C., Vestergaard, H., & Andersen, S. (2017). The 

influence of persistent organic pollutants in the traditional Inuit diet on markers 

of inflammation. PLoS ONE, 12(5). 

http://dx.doi.org/10.1371/journal.pone.0177781 

Schæbel, L., Bonefeld-Jørgensen, E., Laurberg, P., Vestergaard, H., & Andersen, S. 

(2015). Vitamin D-rich marine Inuit diet and markers of inflammation – A 

population-based survey in Greenland. Journal of Nutritional Science, 4, E40. 

doi:10.1017/jns.2015.33 

Schæbel, L., Vestergaard, H., Laurberg, P., Rathcke, C. N., & Andersen, S. (2013). Intake 

of traditional Inuit diet vary in parallel with inflammation as estimated from 

YKL-40 and hsCRP in Inuit and non-Inuit in Greenland. Atherosclerosis, 

228(2), 496-501. https://doi.org/10.1016/j.atherosclerosis.2013.03.022. 

Schnorr, S. L., Candela, M., Rampelli, S., Centanni, M., Consolandi, C., Basaglia, G., 

Turroni, S., De Bellis, G., Luiselli, D., Brigidi, P., Mabulla, A., Marlowe, F., 

Henry, A. G., & Crittenden, A. N. (2014). Gut microbiome of the Hadza hunter-

gatherers. Nature Communications, 5. https://doi.org/10.1038/ncomms4654 

Schuur, E. A. G., McGuire, A. D., Schädel, C., Grosse, G., Harden, J. W., Hayes, D. J., 

Hugelius, G., Koven, C. D., Kuhry, P., Lawrence, D. M., Natali, S. M., Olefeldt, 

D., Romanovsky, V. E., Schaefer, K., Turetsky, M. R., Treat, C. C., & Vonk, J. 

E. (2015). Climate change and the permafrost carbon feedback. Nature, 520, 

171-179. https://dx.doi.org/10.1038/nature14338 

Schweitzer, P., Sköld, P., & Ultrugasheva, O. (2014). Cultures and identities. In J. N. 

Larsen & G. Fondahl (Eds.). Arctic human development report: regional 

processes and global linkages (pp. 105 - 151). TemaNord, 567. 

http://dx.doi.org/10.6027/TN2014-567 

SDWG (Sustainable Development Working Group). (2020). One Arctic, One Health III. 

Arctic Council Working Group. Retrieved October 6, 2020, from 

https://sdwg.org/what-we-do/projects/one-health-iii/ 



   

 

80 

 

Senftleber, N., Jørgensen, M. E., Jørsboe, E., Imamura, F., Forouhi, N. G., Larsen, C. L., 

Bjerregaard, P., Hansen, T., & Albrechtsen, A. (2020). Genetic study of the 

Arctic CPT1A variant suggests that its effect on fatty acid levels is modulated 

by traditional Inuit diet. European Journal of Human Genetics, 28, 1592-1601. 

https://doi-org.libproxy.tuni.fi/10.1038/s41431-020-0674-0 

Sharma, S., Barr, A. B., Macdonald, H. M., Sheehy, T., Novotny, R., & Corriveau, A. 

(2011). Vitamin D deficiency and disease risk among aboriginal Arctic 

populations. Nutrition Reviews, 69(8) 468-478. https://doi.org/10.1111/j.1753-

4887.2011.00406.x 

Skotte, L., Koch, A., Yakimov., V., Zhou, S., Søborg, B., Andersson, M., Michelsen, S. 

W., Navne, J. E., Mistry, J. M., Dion, P., A., Pedersen, M. L., Børresen, M. L., 

Rouleau, G. A., Geller, F., Melbye, M., & Feenstra, B. (2017). CPT1A missense 

mutation associated with fatty acid metabolism and reduced height in 

Greenlanders. Circulation: Cardiovascular Genetics, 10(3). https://doi.org/ 

10.1161/CIRCGENETICS.116.001618.  

Sonnenburg, J. L. & Sonnenburg, E. D. (2019). Vulnerability of the industrialized 

microbiota. Science, 366(6464). https://doi.org/10.1126/science.aaw9255 

Sowa, F. (2015). Kalaalimernit: The Greenlandic taste for local foods in a globalised 

world. Polar Record, 51(258), 290-300. 

http://dx.doi.org/10.1017/S0032247414000187 

Spein, A. R., Pedersen, C. P., Silviken, A. C., Melhus, M., Kvernmo, S. E., & Bjerregaard, 

P. (2013). Self-rated health among Greenlandic Inuit and Norwegian Sami 

adolescents: Associated risk and protective correlates. International Journal of 

Circumpolar Health, 72. https://doi.org/10.3402/ijch.v72i0.19793 

Statistics Greenland. (2020). Greenland in figures (17th revised edition). 

http://www.stat.gl/publ/en/GF/2020/pdf/Greenland%20in%20Figures%202020

.pdf  

Tejsner, P. (2013). Living with uncertainties: Qeqertarsuarmiut perceptions of changing 

sea ice. Polar Geography, 36(1). 

http://dx.doi.org/10.1080/1088937X.2013.769282 

Tejsner, P., & Veldhuis, D. (2018). Climate change as (dis)equilibrium: Behavioral 

resilience in the Greenlandic Arctic. Human Ecology, 46(5), 701-715. 

https://doi.org/10.1007/s10745-018-0026-7 



   

 

81 

 

Terkelsen, A. S., Long, M., Hounsgaard, L., & Bonefeld-Jørgensen, E. C. (2018). 

Reproductive factors, lifestyle and dietary habits among pregnant women in 

Greenland: The ACCEPT sub-study 2013-2015. Scandinavian Journal of Public 

Health, 46, 252-261. https://doi.org/10.1177/1403494817714188 

Timlin, U., Ingimundarson, J. H., Jungsberg, L., Kauppila, S., Larsen, J. N., Nordström, 

T., Scheer, J., Schweitzer, P., & Rautio, A. (2021). Living conditions and mental 

wellness in a changing climate and environment: Focus on community voices 

and perceived environmental and adaptation factors in Greenland. Heliyon, 7, 

e06862. https://doi.org/10.1016/j.heliyon.2021.e06862 

Turner, N. J., Plotkin, M., & Kuhlein, H. V. (2013). Global environmental challenges to 

the integrity of Indigenous peoples’ food systems. In H. V. Kuhnlein, B. 

Erasmus, D. Spigelski, & B. Burlingame. (Eds.), Indigenous peoples’ food 

systems & well-being: interventions & policies for healthy communities (pp. 23-

37). Food and Agriculture Organization of the United Nations  

UBC (University of British Columbia). (2021). Indigenous Peoples: Language 

guidelines. University of British Columbia. https://brand.ubc.ca/indigenous-

peoples-language-guide-now-available/ 

UN (United Nations). (2020). Sustainable Development Goals. Department of Economic 

and Social Affairs: Sustainable Development. https://sdgs.un.org/goals 

UNEP (United Nations Environment Program). (2017). Towards a pollution-free planet: 

Background report. Nairobi: UNEP.  

http://wedocs.unep.org/bitstream/handle/20.500.11822/21800/UNEA_towardsp

ollution_long%20version_Web.pdf?sequence=1&isAllowed=y 

Valera, B., Jørgensen, M. E., Jeppesen, C., & Bjerregaard, P. (2013). Exposure to 

persistent organic pollutants and risk of hypertension among Inuit from 

Greenland. Environmental Research, 122, 65-73. https://doi-

org.libproxy.tuni.fi/10.1016/j.envres.2012.12.006 

Vilkka, H. (2015). Tutki ja kehitä (4th Ed.). Jyväskylä: PS-kustannus.  

Watson, Z. A., Miles, M. P., Shanks, C. B., & Rink, E. (2018). Sleep, physical activity, 

waist circumference and diet as factors that influence health for reproductive age 

women in northern Greenland. Global Health Promotion, 27(1), 6-14. 

https://doi.org/10.1177/1757975918764380 



   

 

82 

 

Watson, Z. A., Shanks, C. B., Miles, M. P., & Rink, E. (2018). The grocery store food 

environment in Northern Greenland and its implications for the health of 

reproductive age women. Journal of Community Health, 43, 175-185. 

https://doi.or/10.1007/s10900-017-0400-1 

Weihe, P., Bjerregaard, P., Bonefeld-Jørgensen, E., Dudarev, A., Halling, J., Hansen, S., 

Muckle, G., Nøst, T., Odland, J., Petersen, M. S., Rautio, A., Veyhe, A. 

S., Wennberg, M., & Bergdahl, I. (2016). Overview of ongoing cohort and 

dietary studies in the Arctic. International Journal of Circumpolar Health, 

75. http://dx.doi.org/10.3402/ijch.v75.33803  

Weihe, P., Bonefeld-Jørgensen, E., Debes, F., Halling, J., Petesen, M. S., Muckle, G., 

Odland, J. Ø., Dudarev. A. A., Ayotte, P., Bastien, C., Dewailly, É., Grandjean, 

P., Jacobson, J., Jacobson, S., Long, M., Plusquellec, P., & Saint-Amour, D. 

(2015). Health effects associated with measured levels of contaminants in the 

Arctic. In AMAP (Arctic Monitoring and Assessment Programme), AMAP 

Assessment 2015: Human health in the Arctic (pp. 77-98). Oslo, Norway.   

Weihe, P., Debes, F., Halling, J., Petesen, M. S., Muckle, G., Odland, J. Ø., Dudarev. A. 

A., Ayotte, P., Dewailly, É., Grandjean, P., & Bonefeld-Jørgensen, E. (2016). 

Health effects associated with measured levels of contaminants in the 

Arctic. International Journal of Circumpolar Health, 75(1), 2242-3982.    

WHO (World Health Organization). (2020). Healthy diet. https://www.who.int/news-

room/fact-sheets/detail/healthy-diet 

WHO (World Health Organization). (2018). Mental health: strengthening our response. 

https://www.who.int/news-room/fact-sheets/detail/mental-health-

strengthening-our-response 

WHO (World Health Organization). (2017). Mercury and health. 

https://www.who.int/news-room/fact-sheets/detail/mercury-and-health 

WHO (World Health Organization). (2003). Indigenous peoples & participatory health 

research. World Health Organization/Centre for Indigenous Peoples’ Nutrition 

and Environment.  

WHO (World Health Organization). (1948). Constitution of the World Health 

Organization. http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-

en.pdf?ua=1 



   

 

83 

 

Wielsøe, M., Bjerregaard-Olesen, C., Kern, P., & Bonefeld-Jørgensen, C. (2018). 

Receptor activities of persistent pollutant serum mixtures and breast cancer risk. 

Endocrine-Related Cancer, 25(3). https://doi.org/10.1530/ERC-17-0366 

Wielsøe, M., Gudmundsdottir, S., & Bonefeld-Jørgensen, C. (2016). Reproductive 

history and dietary habits and breast cancer risk in Greenlandic Inuit: A case 

control study. Public Health, 137, 50-58. 

https://doi.org/10.1016/j.puhe.2016.06.016. 

Wielsøe, M., Kern, P., & Bonefeld-Jørgensen, E. C. (2017). Serum levels of 

environmental pollutants is a risk factor for breast cancer in Inuit: A case control 

study. Environmental Health: A Global Access Science Source, 16(1). 

http://dx.doi.org/10.1186/s12940-017-0269-6 

Willows N. D. (2017). Ethics and Research with Indigenous Peoples. In P. Liamputtong 

(Ed.), Handbook of Research Methods in Health Social Sciences (pp. 1847-

1867). Springer, Singapore 

Yadeun-Antuñano, M. (2019). Indigenous perspectives of wellbeing: Living a good life. 

In W. L. Filho, T. Wall, A.M. Azul, L. Brandli, P.G. Özuyar, P. Pace, & P. 

Özuyar (Eds.). Good health and well-being, (pp. 436-447). Springer 

International Publishing AG.   



   

 

84 

 

APPENDICES 

 

APPENDIX 1. Original study variables 

 
Survey questions Answer options 

Traditional food systems  

14. Do you eat country food at least one time per week?  Yes No 

15. What percentage of your diet is country food?  0-100% 

16. Has the amount of country food you eat increased or 

decreased in the past years?  

0-50-100 (decrease – stable – increase) 

17. Can you explain this change?  Open answers 

18. How important is subsistence harvesting for your 

household?  

0-100 (not important – very important) 

19. Do you hunt or fish?  Yes No 

20. Do you get country food from family members, friends 

and/or  

as a donation?  

Yes No 

21. If yes, how often do you receive country food from 

family members, friends, and/or as a donation?  

Once a week  

Two times per month  

 Once a month  

 Few times a year  

 Once a year  

22. Do you share country food with other households in 

your community? 

Yes 

No 

23. Where did the majority of your food come from last 

week? 

The supermarket 

 The land (including frozen or preserved food) 

 Local shop (brættet) 

 Family members or friends 

 Other (please specify) 

24. Among these, which country food do you consume 

most in WINTER 

Whale Seal Birds 

 Reindeer Muskox Hare 

 Polar bear Fish Other 

25.Among these, which country food do you consume 

most in SPRING 

Whale Seal Birds 

 Reindeer Muskox Hare 

 Polar bear Fish Other 

26. Among these, which country food do you consume 

most in SUMMER 

Whale Seal Birds 

 Reindeer Muskox Hare 

 Polar bear Fish Other 

27. Among these, which country food do you consume 

most in FALL 

Whale Seal Birds 

 Reindeer Muskox Hare 

 Polar bear Fish Other 
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28. How do you best preserve the meat or fish that you 

hunt? 

 

Freezer 1. 2. 3. n/a 

Ice storage 1. 2. 3. n/a 

Dried and smoked 1. 2. 3. n/a 

29. Do you collect berries, mushrooms, and/or medicinal 

plants/foods? 

Yes No 

30. If yes, have you seen changes in the number of berries, 

mushrooms, and/or medicinal plants in your best picking 

spots? 

0-50-100 (decrease – stable – increase) 

  

Background characteristics  

35. What is your age? 18-24  25-34  35-44  

 45-54  55-64  65 or over  

36. What is your gender? Female Male Other 

37. What is your professional activity? Public sector  

 Private business  

 Professional hunter/fisherman  

 Unemployed  

 Retired  

 Student  

 Homemaker  

 Other (please specify)  

42. What language do you speak at home? Greenlandic 

 Danish 

 English 

 Other (please specify) 

  

Perception of health and subjective well-being  

38. Do you consider yourself as a healthy person? 0-100 (not healthy – very healthy) 

39. How would you assess your:  

Well-being Very bad Bad Ok Good  Very good 

Quality of life Very bad Bad Ok Good  Very good 

Satisfaction with life Very bad Bad Ok Good  Very good 

12. Do you feel empowered to face these [environmental] 

changes? 

No Somewhat Yes 

 

 


